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THE organisms found in Palzozoic rocks, referred by some authors to  Cycadee, either 
are so fragmentary that it is impossible to  determine, with any approach to certainty, 
their systematic position, or they belong to other orders of plants. The leaves that haw 
received specific names are imperfect fragments. The detached fruits present no charac- 
ters justifying their reference to  Cycadee. The stems from the Coal-measures, figured 
and described by PresP under the names Cycadites CoZumnuris, C. involutus, and Zamites 
Cordcci, are certainly arborescent cryptogsrns belonging to the same group as Lepido- 
deadron, as Brongniart3 and Mique14 have already shown. This is the position also of 
Guillard‘s Cycadium cyprinophoZis5, from the Coal-measures of Rive de Gier, in the centrv 
of France. Some uncertainty may be entertained regarding the Permian stems found in 
Russia, and described by Eichwald‘ ; and yet a careful examination of the materials at my 
conimand has satisfied me that their claims to be considered Cycadee cannot stand. Of 
the seven species, five are described from the impressions of the outer surface of the stems 
preserved on the fractured surface of the rock, and only in the other two are there ma- 
terials sufficient to show any traces of the form and structure of the stem. In  these two 
(Fessellaria antiqua and Diplodendron hastaturn) there is a remarkable approach, in the 
arrangement of the parts, to Cycadee. It should be remembered, however, that the Lepi- 
dodendroid fossils which abound in the later Palaeoeoic strata, and four of which are 
described by Eichwald from the beds in which his supposed Cycads occur, had the different 
parts entering into the structure of the stern arranged upon the same plan as in Cycadee. 
I n  both, the vascular cylinder enclosed a, ventral axis of more perishable tissues, and 
was surrounded by a cortical cellular layer, through which the vascular bundles passed 
to the leaves. I n  some genera in both groups the leaves separated at, or near to, the cor- 
tical layer, as in Cycas and Zepidodeadron ; while in others a portion of the petiole was 
left permanently attached to the stem, as in Encephalartos and Lepidophloios. But not 
witlibtanding this remarkable correspondence in the arrangement of the parts, their minute 
These plates have been drawn directly on the stone, with singular truthfulness and power, b-j- Mr. W. G. Smith, 
F.L.S. The expense was defrayed by a grant from the fund for the promotion of science, placed annually by Par- 
liament at the disposal of the President and Council of the Royal Society, obtained for me by the kind offices of 
Dr. Hooker. Many of the sections have been prepared by the help of the fund voted by the British Association for 
investigating the Fossil Flora of Britain. The others had been prepared for Robert Brown and Dr. Hooker. 
’ Sternberg, Vers. F1. d. Vorw. vii. & viii. Heft, pp. 194 & 196. 
’ Tabl. Gen. VQg. Foss. p. 59. 
Ann. des Sc. P h p .  & Nat. d’dgricnlt. de Lyons, vol. ii. p. 123. 
Tijdschr. Nat. Weten. v. Ned. Inst. vol. iv. (1851) p. 206. 
Lethaea Rossiea, vol. i. pp. 216-227. 
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structure determines their systematic position as certainly as the seeds of the one and the 
spores of the other. In the Cycudeui? the vascular cylinder is composed of disk-bwing 
tissue, everywhere traversed by medullary rays ; it invests a true cellular medulla, and is 
surrounded by a cellular cortical layer ; while in Lepiclodenclron and its allies the vascular 
cylinder consists of scalariform tissue, without true medullary rays ; it encloses an axis of 
large irregular scalariform tissue, and is surrounded by a somewhat complicated outer 
layer, composed, in the inner portion, of parenchyma, and in the outer, of prosenchyma‘. 
Unfortunately the minute structure is not preserved in Eichwald’s stems. But there 
appear to  me to be, nevertheless, in Tesselluria antiqua and Diplodendron hastaturn the 
means of determining with some certainty to which of the groups they belong. I refer 
to  the proportion which the vascular cylinder bears to  the diameter of the stem. In the 
pdtlaeozoic cryptogams the cellular cortical layer is enormously developed, and the vascular 
cylinder is correspondingly reduced, while in the Cycadea? the vascular cylinder is larger 
and nearer to the circumference of the stem. The two fossils figured by Eichwald agree 
in these particulars with Lepidodendron ; and I accordingly prefer to place them in that 
genus, as was originally done by Kutorga. Goppert2 has removed one of these stems 
(Diploclendron hastaturn) from Cycadea? and placed it among the Lepidoclendrea? ; but he 
retains F. alztiqua among the Cycadea?, without, however, giving any reason for separating 
two stems which agree in all points of structure in which they can be compared. I have 
been greatly assisted in the critical examination of these stems by the casts of them pre- 
sented to the British Museum by Sir R. I. Murchison. The materials for estimating the 
affinities of the other five species described by Eichmald are less satisfactory. There are 
no characters by which Zarnites rnicrolepis and Tesselluria squamosa, retained by Goppert 
in Cycadea, can be separated from Lepidodendron. T. biarmica, considered by Goppert 
to be a fern-stem, is a ccdecorticated’7 specimen of a plant of the same genus; and 
Zanzites strigatzcs and Z. densifolius, referred by Goppert to Cycadea?, are too imperfect 
and obscure to  warrant even a guess as to their affinities. 
The structure of Medzcllosa, Cotta3, and Colpoxy lon, Bronp4 ,  referred by Goppert, 
Miquel, and Unger to Cycadee, differs so essentially from any known stem of that order, 
that I would even go further than Brongniart, who considers their Cycadean claims to be 
very doubtful, and say that, as far as the evidence supplied by the stems goes, their affini- 
ties are much more with the vascular cryptogams than with any tribe of phanerogams. 
ce, then, exists, as far as I am aware, of the occurrence of Cycadea 
in  any Palaeozoic formation. In strata of Secondary age their remains are both abundant 
and characteristic. Stems, leaves, and fruit are so perfectly preserved that their true 
nature can be determined with the utmost precision. They are, on the other hand, 
remarkably absent from beds of Tertiary age. The stem from the Paris basin, referred 
by Presl t o  this order, ander the name Zarnites Brongniart.ii5, is, as Brongniart originally 
No satisfactory evi 
Brongniart, Ann. Sc. Nat. ser. i. vol. xvi. p. 389. Miquel, Stamm d. Cycas, Linnaea, 1844, p. 125. Carru- 
Monthly Microscop. thers, ‘‘ On the Structure of the Stems of the Arborescent Lycopodiaceae of the Coal-measures.” 
Journ. F O ~ .  i. p. 177. Fossile Flora der Perm. Form. p. 132. 
’ Sternberg, Flora d. Vorwclt, ii. p. 196. 
a Die Dcndrolithen in Bezichung auf ihren innern Bau (1850), p. 60. 
Tabl. Gen. V6g. Fuss. p. 60. 
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described it, an Endogen. The only other supposed indication of Tertiary Cycadm is 
the fragment of a leaf (Zamites urcticus) described by Goppert, from the Miocene beds at 
Kook, in Greenland‘. This specimen is not only imperfect, but it is so anomalous that 
wen those who believe it to be Cycadean can find no analogous form either recent or 
fossil. It cannot be supposed that Cycadee were absent from the vegetation of the Ter- 
tiary period2 ; their non-discovery hitherto must be taken as another instance of the im- 
perfection of the record of extinct life with which students have to deal. 
I do not propose in this memoir to refer to  the species of Cycadee founded on foliage 
only. The detached fruits with which I am acquainted I have described in a paper 011 
the Gymnospermatous Fruits of the Secondary rocks3. I shall confine myself to the 
various forms of stems which have been found in Britain, including also, where materials 
exist, the fruits and foliage associated with them, and examining the evidence their 
remains afford as to the relations they bear to the recent members of the Order. 
BibZiography.-In 1822 Mantell published an account of some vegetable fossils he had 
obtained from the sandst’ones of Tilgate Forest4, the affinities of which he was unable to 
determine. They were fragments of stems which were ‘‘ composed of a cylindrical imbri- 
cated axis, marked with interrupted longitudinal striae, and a cortical layer covered exter- 
nally with rhomboidal markings.” He supposed that they might be ferns or palms, or, 
more probably, Euphorbiacea Some time afterwards he sought the opinion of the mem- 
bers of the Geological Society of London on these anomalous remains, and Messrs. Stokes 
and Webb were appointed by the Council t o  describe and publish them in their Trans- 
actions. In  their report5 they recognized the external resemblance the fossils bore to  the 
stems of Zamicc and Cycas, but they held that they differed ccfrom these or any other 
known family in enclosing an internal body marked on its surface, and that very differ- 
ently so from the external covering.” “hey, however, placed the fossils in Clathraria, a 
genus established by Brongniart‘ for a group of stems previously included in Stern- 
berg’s genus Lepidode.ndr0.n. 
Presl, in 1825, in his synopsis of fossil plants, published in Count Sternberg’s great 
work7, separated the Tilgate fossils from CZathraria and referred them to Cycadee, esta- 
blishing for them the genus Bucklandia. In a later systematic account of fossil plants in 
the same work (1835) this genus is altogether omitted, and no notice is taken of the 
fossil for which it was established. 
Brongniart, in 182S8, examined at  some length the affinities of these singular stems ; 
and believing that they agreed in the arrangement of their parts with the trunks of Xan- 
thorrhea, he referred them to LiZiacee. This opinion was very generally adopted9, but 
N. Jahrb. f. Mineralogie, 1866, p. 113. 
* Coemans, in his ‘‘ Flore Fossile du Terr. Crdt. du Hainaut” (Mdm. de 1’Acad. Roy. de Belg. vol. xxxvi. p. 5), 
says that some isolated Cycads are found in Tertiary strata ; but he does not refer to any instances. 
Seemann’s Journal of Botany, 1867, p. 1. 
’ Trans. Geol. SOC. ser. 2, vol. i. (1824) p. 422. 
7 Flora der Vorwelt : Tentamen, p. xxxiii. * Prodrome d’une Histoire des VBgdtaux Fossiles, p. 128. 
’ Lindley, Introduction to  Fossil Flora (1832), p. xlii ; Endlicher, Gen. Plant. (1836)’ p. 257 ; Unper, Gen. et 
Spec. Plent. Foss. (1850), p. 314 ; Ettingshausen, Abhandl. d. K. K. geol. Reichs. rol. i. (1852) Abth. 3, Nr. 2, p. 8. 
The Fossils of the South DOWILS, pp. 42, 43. 
M4m. du Mus. vol. viii. (1829) p. 209. 
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was given up by Brongniart in 1849’, when he referred them to CycucieE, but with some 
doubt, as he considered that their true affinities must remain obscure until their internal 
structure or their foliage was known. Brongniart did, however, in his ‘ Prodrome ’ 
(1828), establish a genus of fossil Cycads, founded upon stems, to which he gave the 
name Marztellia. Two species mcrc described-the one from England, the other from 
France. I n  the same year Buckland communicated to the Geological Society of London 
his important memoir “ On thc Cycadeoidece, a family of Fossil Plants,”2 in which he 
described two spccies from the Isle of Portland, one of them being the same as the 
English species of Brongniart. The Cycadean affinities of these stems were clearly esta- 
blished by both authors, and were further eiucidated by Buckland in his ‘ Bridgewater 
Treatise y3. Another British species was added to  the genus by Lindley and Hutton4, a 
fourth by Robert Bi-own‘, and a fifth more recently by myself ‘. 
A fossil figured by Sternberg’, and regarded by him as a coniferous cone, by Presl’ 
and Bucklandg as probably Cycadean, and by Brongniart, at first”, and Lindley” as 
a Liliaceous stem, was at  last referred by Brongniart, in 1849, to  its true position among 
the stems of Cycads12. 
The only other fossil found in Britain which has been considered the stem of a 
Cycad, is a small fragment figured and described by Corda13. Although he believes that 
the specimen was obtained from England, he does not know the locality in which it was 
originally found. 
Several forms of Cycadean stems have been recorded from Secondary rocks on the Con- 
tinent. Brongniart, as I have already stated, in his ‘ Prodrome y refers a cylindrical stem 
from Lun6ville to his genus Mmtellia. In  1849, Pomel, in a Memoir on the Fossil 
Flora of the Jurassic rocks of France14, revised the published species, added a new genus, 
Crossoxamiu, with three species, based partly on the characters of the stem, and described 
two new species, which he referred, the one to Bucklandia, and the other to MannteZZia 
Goppert, in 184415, described two Cycadean stems from Silesia, for which he established 
the genus Ruzcmeria. In  a subsequent memoir“, he described more fully and illustrated 
the structure of these fragmentary stems. They are cylindrical and marked with the 
bases of the leaves, which are separated by quincuncially arranged rhomboidal cicatrices 
of “ scales or stipules.” This is unlike any thing in rccent Cycodece, but reminded GOp- 
pert of the arrangement of the scars on some fern-stems, and consequently induced him 
to establish for them a distinct tribe of Cycadee, with the designation Filicoidee. 
(Bchiaostipes, Porn.). t 
’ Tableaux des Genres de VQgQtaux Fossiles, p. 91. 
’ Geology and Mineralogy (1836), p. 490. 
a Proceedings of the Linnean Society, No. xlvi. (1851), p. 130. 
’ Flora der Vorwelt, fasc. iii. p. 39. 
I’ Introd. to Fossil Flora (18331, p. xlii. 
l 4  Amtlicher Bericht ilber d. 25. Vers. d. Gesellsch. deutsch. Nat. und Aerzte in Aachen, 1847 ( 1 8 4 ~  p. 340. 
’ )  Wirnmer, Flora voii Rchlesien (1844), vol. ii. p. 217. 
I G  Denkschrift der Schlesischen Gesellsch. fur &terl. Xultur (1853), p. 259. 
’ Trans. Cieol. SOC. ser. 2, vol. ii. (1829) p. 395. 
‘ The Fossil Flora of Great Britain, vol. ii. plate 143. 
Geological Magazine, vol. iv. (1867) p. 199. 
’ Tentamcn Flora? Prirnord. (Flora der Vorwelt) (1 825), p. 33. 
lo Prodr. d’une Hist. des Vkg. Foss. 1828, p. 128. 
I’ Tabl. des Genres de V6g6taux Fossiles, p. 91. 
Trans. Gcol. SOC. ser. 2, rol. ii. (1829) p. 400. 
Beitrage zur Flora der Vorwelt (1845), p. 38, tab. xvii. 
FROM THE SECONDARY ROCKS O F  BRITAIPI;. 679 
In 1847, F. Braun recorded the discovery of five species of Cycadean steins from tiif1 
Kenper of Culmbach, in Bavaria, but did not publish any description of them'. 
M. Coemans found the stem of a Cycad in the remarkable gymnospcrmatous flora of 
Httinault, of Cretaceous age, which he figured and described in 1866 '. 
I n  India, sterns of CycadeG have been found in the Rajmahal series, Rajmalial Hills, 
Bengal, several of which have been figured by Oldham and Morris3. Dana4 records 
the discovery by B. T. Tyson of large stumps of' Cycads, in beds believed to be Upprr 
Jurassic, near Baltimore, Maryland. One of the specimens is 12 inches in diameter 
and 15 inches high. Emmons has found stems in the Triassic rocks of North Carolina". 
Classified enumerations of the species have been given in the scientific works and 
memoirs of S. Woodward ', Morris ', Presl ', Giippert 9, Miquel lo, and Unger". 
Synopsis Generunz Cycadacearum Fossilium e Truncis notorum. 
Tribus I. C Y  C A D E E ,  Alph. DC. Prodr. vol. xvi. Sect. ii. p. 525. 
Spadices masculi in strobilos dispositi, cuneati, subtus pollinigeri ; feminei magni foliacei, marginibus 
utrinque ovnla plura erecta gerentes. 
Gen. 1. BUCKLANDIA, Presl. Truncus cylindricus, coarctatus, elongatus, plerumque indivisus, cicatri- 
cibus spadicum, squamarum petiolorumque deciduorum cicatrisato-areolatus. 
Sp. 1. B. anomala, Presl ; cicatricibus magnis obliquis subrhomboideis angulis lateralibus truncatis. 
Form. Wealden. LOC. Cuckfield, Sussex. 
Sp. 2. B .  Mantellii, sp. nov. ; cicatricibus horizontalibus rhomboideis, angulis lateralibus acutis. 
Form. Wealden. LOC. Cuckfield, Sussex. 
Sp. 3. B. squamosa, Brongn. ; cicatricibus ignotis, squamis triangulatis. 
Form. Lower Oolite. LOC. Stonesfield. 
Sp. 4. B. Milleriana, sp. nov. ; cicatricibus parvis obliquis subrhomboideis, aiigulis lateralibus subtruu- 
Form. Middle Oolite. 
catis. 
Lac. Brora, Sutherlandshire. 
Tribus 11. Z A M I E IE. 
Spadices in strobilos dispositi, masculi irnbricato-cuneati subtus pollinigeri, re1 peltati sub pelta 
pollinigeri ; feminei stipitati, peltati v. imbricati, ovulis 2 supra basin spadicis utroqne latere symmetrice 
dispositis reflexis. 
Gen. 2. YATESIA, gen. nov. Truncus cylindricus indivisus vel dichotomc ramosus, squamis et petiolo- 
rum basibus persistentibus obtectus. 
Regensburg Flora (1847), pp. 84, 86. 
The Fossil Flora of the Rajmahal Hills (1862)' pl. xxxiv. 
' American Geol. pt. vi. (1857) p. 123. 
' Ann. Bt Hag. of Nat. Hist. (1841), vol. vii. p. 110 ; Catalogue of British Fossils, pp. 1-25. 
' M6moires do 1'Acad. Roy. de Belgique, vol. xxxvi. Xdm. 3 (1867). 
A Synoptical Table of British Organic Remains (1830), 1). 3. 
Manual of Geology (1863), p. 472. 
Sternberg, Flora der Vorwelt (1838), pp. 194-196. 
Auszug der Schlesischen Gesellsch. f. vaterl. Kultur (1 S44), p. 32. 
l o  Monographia Cycadearum (1842), pp. 34, 35, GO, 61 ; Tijdschr. der ecrste Kl. F. X, Ned. Inst. vol. iv. (-1 851) 
p. 205 ; Prodromus Syst. Cycad. (1861), pp. 29-34. 
Genera et Species Plantarum Fossilium (1850), pp. 219-310. 
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Sp. 1. Y. Morisii, Carr. ; squamis et basibus petiolorum horizontalibus, non imbricatis, apice truncatis, 
Form. Lower Cretaceous. 
Sp. 2. Y. gracilis, sp. nov. ; trunco tenuissimo, sqiinmis et basibus pctiolorum adscendentibus imbrica- 
tis, cicatricibus rhomboideis. 
Form. Lias. 
Sp. 3. Y.  crassa, sp. nov. ; trunco humili, squamis et basibus petiolorum patentibus vix imbricatis, 
Form. Middle Oolite. 
Sp. 4. Y. Joassiana, sp. nov. ; trunco erecto, basibus petiolorum brevibus vix imbricatis, squamis ad 
hasin strobilorum confertis. 
Form. Middle Oolite. 
tumidis. 
LOC. Potton, Bedfordshire. 
Lot. Lyme Regis, Dorsetshire. 
crassis, transverse subovoideis. 
LOC. Brora, Sutherlandshire. 
LOC. Brora, Sutherlandshire. 
Gen. 3. FITTONIA, gen. nov. Truncus obovatus humilis, squamis et petiolorum basibus magnis geiii- 
Sp. 1. F. squamata, sp. nov. ; squamis oblongis apice obtuse rotundatis, basibus petiolorum infra articu- 
Form. Upper Cretaceous. 
culatis persistentibus tectus. 
lationem constrictis. 
LOC. Bonchurch, Isle of Wight. 
Gen. 4. CROSSOZAYIA, Pomel. Truncus oblongo-ellipsoideus, petiolorum basibus brevibus subinibricatis 
tectus ; folia pinnata, petiolata, pinnis basi contractis lineari-lanceolatis oblongisve ; spadices feminei in 
strobilos dispositi, imbricati, adpressi, lanceolati, flabellatim laciniati. 
Sp. 1. C. Moreaui, Pomel; stipite oblongo, petiolorum residuis infimis patentibus, supremis adpressis, 
dorso valde carinatis. 
Form. Jurassic. 
Sp. 2. C. Buvignieri, Pomel; ‘( An prscedentis varietas ? ” Pomel. 
Form. Jurassic. 
I 
LOC. St. Michel, France. 
LOC. St. Michel, France, 
Tribus 111. W I L L I A M s o N I E a, trib. nov. 
Flores masculi circa spadicem cylindricum aggregati ; spadices feminei peltati, infundibuliformes, 
orbiculati, multifidi, ovula plura gerentes, 2 utrinque ad latera costs segmenti symmetrice disposita. 
Gen. 5. WILLIAMSONIA, gen. nov. Truncus cylindricus, stigmatibus petiolorum deciduorum cicatrisato- 
areolatus ; folia lanceolata vel linearia acuminata, segmentis a baseos parte centrali supra rachidem impo- 
sitis, marginibus liberis ; flores terminales. 
Sp. 1. W. Gigas, Carr.; foliis magnis lanceolatis vel ovato-acuminatis, basi attensatis ; segmentis nume- 
rosis, alternis, ovato- vel lineari-acuminatis, apice subfdcatis ; nervis simplicibus parallelis, in margines 
liberos basales exigue divaricatis. 
Form. Inferior Oolite. 
Sp. 2. W. Pectea, Carr. ; foliis parvis linearibus apice et basi attenuatis ; segmentis numerosis lineari- 
oblongis obtusis divergentibus, nervis simplicibus parallelis, in margines liberos basales exigue divari- 
catis. 
LOC. Scarborough, Yorkshire. 
Form. Inferior Oolite. LOC. Gristhorpe, Yorkshire. . 
Sp. 3. W. hastula, Carr. ; foliis lanceolatis apice et basi attenuatis, segmentis numerosis lineari- 
lanceolatis, acutis, confertis, subimbricatis, patentibus ; nervis parallelis in margines liberos basales 
exigue divaricatis. 
Form. Inferior Oolite. LOC. Saltwick, Yorkshire. 
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Tribus IV. B E N N E T T I T E E,  trib. nov. 
Flores masculi ignoti ; feminei plurimi in ramulorum apice incrassato pulposo (e squamis carnosis 
connatis orto 3) immersi. 
Gen. 6. BENNETTITES, gen. nov. Truncus ovoideus, transverse ellipticus, petiolorum basibus persi- 
stentibus tectus ; cylindrus ligneus, e vasis striatis in stratum interruptum coalitis, radiisque medullari- 
bus separatis, compositus ; fructus basibus petiolorum inclusus. 
Sp. 1. B. Saxbyanus, Carr. ; trunco elliptico, medulla ampla, cylindro ligneo szpe interrupto teuui, 
fasciculis vascularibus petiolaribus e ligni maculis ortis, et per corticem amplum sursum postea divarica- 
tim euntibus ; petiolis subtriangularibus. 
LOC. Isle of Wight. Form. Wealden. 
Sp. 2. B. Gibsonianus, sp. nov. j trunco compresso-elliptico, medulla parva, cylindro ligneo rare inter- 
rupto, crasso, fasciculis vascularibus petiolaribus per corticem tenuem divaricatim euntibus, petiolis 
magnis rhomboideis. 
Form. Lower Greensand. 
Sp. 3. B naaximus, sp. nov. ; trunco elliptico, medulla ampla, cylindro ligneo saepe interrupto tenuissimo, 
fasciculis vascularibus petiolaribus per corticem sursum postea divaricatim euntibus, petiolis magnis rhoni- 
boideis. 
LOC. Isle of Wight. 
Form, Wealden. 
Sp. 4. B. Portlandicus, sp. nov. ; trunco oblongo-ovoideo, transverse elliptico, medulla parva, cylindro 
ligneo interrupto tenui, fasciculis vascularibus petiolaribus per corticem divaricatim euntibus, petiolis 
elongatis subrhomboideis. 
Form. Lower Purbeck. 
Sp. 5. B. Peachianus, sp. nov. ; trunco transverse compresso-elliptico, magno, medulla amplissima, 
cylindro ligneo sparse interrupto, fasciculis vascularibus petiolaribus per corticem amplum divaricatim 
euntibus, petiolis rhomboideis lateraliter acuminatis. 
LOC. Isle of Wight. 
LOC. Isle of Portland, Dorsetshire. 
Form. Middle Oolite. LOC. Helmsdale. 
Gen. 7. MANTELLIA, Brongn. Truncus cylindricus, humilis vel erectus, petiolorum basibus persistenti- 
bus tectus j cylindrus ligneus e vasis striatis in stratum interruptum amplum coalitis, radiisque medulla- 
ribus separatis, compositus ; fructus exsertus (in una specie inclusus) . 
Sp. 1. M. nidi$ormis, Brongn. j trunco oblongo-cylindric0 crasso, extus petiolorum basibus persistenti- 
bus loricato, medulla ampla, cylindro ligneo crasso rare interrupto, cortice tenui, petiolorum basibus 
maximis rhomboideis angulis lateralibus productis. 
Form. Lower Purbeck. 
Sp. 2. M. intermedia, sp. nov. ; trunco cylindrico, elongato, petiolorum basibus persistentibus tecto, 
Form. Lower Purbeck. LOC. Isle of Portland, Dorsetshire. 
Sp. 3. M. microphylla, Miquel ; trunco cylindrico, petiolorum basibus tecto, medulla ampla, cylindro 
Form, Lower Purbeck. 
Sp. 4. M. inclusa, sp. nov. j trunco cylindrico humili, petiolorum basibus lorieato, medulla amplissima, 
cylindro ligneo szpe interrupto, cortice amplo, fasciculis vascularibus petiolaribus farcto, petiolorum 
basibus minimis rhomboideis ; fructibus inclusis. 
LOC. Isle of Portland, Dorsetshire. 
medulla ampla, cylindro ligneo saepe interrupto, cortice tenui, petiolorum basibus magnis rhomboideis. 
ligneo s2epe sed tenuiter interrupto, cortice tenui ; petiolorum basibus minoribus rhomboideis. 
LOC. Isle of Portland, Dorsetshire. 
Form. Lower Cretaceous. LOC. Potton, Bedfordshire. 
Gen. 8. RAUMERIA, GGpp. Truncus cylindricus, squamis, petiolorum basibus persistentibus squamu- 
lisque stipulaeformibus inter sese connatis dense tectus vel cicatrisatus. 
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Sp. 1. R. Reichenhachiana, Gopp. ; cicatricibus petiolorum trigonis remotis angulis obtusis, cicatri- 
Form. Ignota. LOG. Wieliczka, Gallicia. 
Sp. 2. R. Schukiunu, Gopp. ; cicatricibus petiolorum transverse subrhomboideis remotis angulis 
lateralibus acutis, superiore et infcriore obtusis, cicatriculis inter illas in quincunce positis subtrigonis 
rhomboideis. 
culis inter eas in quincunce dispositis minutis subtrigono-rhomboideis. 
Form. Ignota. LOC. Gleiwitz, Silesia. 
I. BUCKLANDIA. 
1825. Bucklandia, Presl, Tent. Flor. Primord. p. xxxiii. in Sternb. Flor. der Vorwelt. 
1828. Clathraria, Brongn. Prodr. p. 128 (non Brongn. Me‘m. du Mus. vol. viii. p. 209, 1822). 
1828. Bucklandia, Brongn. Prodr. p. 128. 
Trunk cylindrical, sometimes bifurcating, reticulate, with the scars of the bases of the leaves, which are 
arranged in alternating series of large and small scars, the large being placed on swellings and tlie 
small on constrictions of the stems. Andrmium a cone (?) . Gynrecium a terminal crown of leaws 
bearing the seeds on their somewhat altered margins. 
The name CZuthraria was first employed by Brongniart in 1822 for a section of Stern- 
berg’s genus Lepidodend?*olz, differing from the group to which the name Sigillaria was 
afterwards applied in being without parallel furrows on the stem. Stokes and Webb, in 
their Report on Mantell’s Vegetable Fossils from Tilgate Forest ’, referred one of them to 
Brongniart’s Clutharia ; but, to indicate that they considered it very different from the 
Lepidodendroid fossils included in that genus, they gave it tlie specific designation uno- 
~ I Z U Z U .  Presl, in the Revision of Fossil Plants prefixed to Sternberg’s ‘ Flora der Vorwelt ’ 
(1825), separated Mantell’s Tilgate fossil from Brongniart’s Cluthrariu (which he rightly 
placed among the Cryptogamia), and established the genus BuckZamZia for it, referring it 
with remarkable discrimination to  Cycadea. Brongniart, in his ‘ Prodrome, ’ in 1828, 
permitted hi3 original genus Clathraria to disappear in #igiZZaria, but nevertheless re- 
tained the name to designate a section of that genus in another work published in the 
same year ’. Notwithstanding this, he reintroduced the name in the ‘ Prodrome ’ for a 
new genus created for the Tilgate fossil, even although he was aware that Presl had 
already separated it generically ; for he quotes Bucl%Zuncliu, Sternb., as a synonym of his 
new genus. This confusion is further increased by the adoption in the same work of 
Bucklandia for an Oolite fossil from Stonesfield, figured and described in Sternberg’s 
‘ Flora ’ as Conites Bucklalzdi, which Brongniart considered to be the type of a new genus 
allied to, yet different from, his new CZathruriu. Both genera were referred by him to 
LiZiacea?, being compared to the stems of some arborescent members of that Order, 
especially to Xmthorrhceu. In  1849 ’ he adopted Presl’s interpretation, and placed 
them among the Cycadea. 
I have examined the original and, as yet, only specimen of Sternberg’s Coizites BucJc- 
landi, preserved in the Oxford Museum, and am satisfied that it is truly Cycadean, and 
that its nearest allies are the plants referred to Clathraria. I therefore do not hesitate to 
’. Geol. Trans. ser. 2, vol. i. p. 422 (1824). Histoire des Vdgktaux Fossiles, ~01. i. p. 430. 
Tabl. dee Gem. de Vdg. Foes. p. 91. 
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refer Brongniart’s Bucklandia, along with his Clccthra~-ia, to  Sternberg’s older genus of 
the same name. The original Cluthraria is still retained by some palaeontologists as a 
good genus of palacozoic vascular eryptogams 
Dr. Mantell gave up his first vague notions of the affinities of these fossils after the 
publication of the report by Stokes and Webb, when he referred them, with these authors, 
“ to  the same tribe of fossil plants as the Lepidoclend?*oa of Sternberg,” “ a  tribe of 
vegetables of the ancient world which is common in the Carboniferous strata, and appears 
to  have held an intermediate place between the Equiseta and the Palms.’y2 In order that 
his readers might the more clearly realize the aspect of the fossil, he reproduced a figure of 
Sternberg’s Zepidoclemlron diehotomurn, in which the form and attachment of the leaves 
are shown. Some years later he adopted the opinion of Brongniart, and held that they ap- 
proximated “ very nearly to DnmmcG, or rather to Xanthorrhm.” He maintains this view 
of their affinities in his numerous publications4 which so largely contributed to make the 
new science of Geology popular, until 1847, when “ the discovery of more illustrative spe- 
cimens than those at first obtained indicated their affinity to  the Cycccdee, with which 
M. Brongniart has some years since arranged them’’ ’. These specimens, however, were 
water-worn fragments of a very distinct genus (Bemzettites), the nature of which I have 
been able to determine from the large series of specimens which I have had the oppor- 
tunity of examining. 
BzcckZalzdia is known only from the impressions of the stems and of the medullary axis 
of the various species. All the specimens I have seen are casts in the amorphous sub- 
stance of the rock in which they are imbedded. Mantell says :-“ I n  the strata of tho 
Tilgate Forest the C Z u t h r a ~ k  are invariably associated with water-worn bones of reptiles, 
pebbles, gravel, and other drift, and are often imbedded in the fluviatile conglomerate 
which is found in some parts of the Wealden. They appear to have floated down thr. 
river with the carcasses and limbs of the reptiles, and at length to  have sunk to the bottom, 
and become imbedded in the mud of the Delta’’6. The large medulla of the buried stem 
first yielded to decay ; and into the cavity thus formed the amorphous mud was pressed, 
moulding itself on the interior of the woody cylinder. Subsequently the whole of the 
more indurated tissues perished, and their place was filled with more of the mud, which 
received the impression of the outer surface of the stem with all its characteristic mark- 
ings. Consequently no information regarding these fossils can be obtained by the use of 
the microscope ; all must be gathered from the markings impressed on the structureless 
casts. 
The stems mere cylindrical, attaining a height of at least four feet, and sometimes 
dividing dichotomously. I n  one specimen a second dichotomizing is shown, so pro- 
ducing three equal branches. The stem exhibits a series of alternating swellings and con- 
strictions, and is covered with more or less rhomboidal scars arranged in close proximity 
to each other, and in a quincuncial manner. The appendages borne by these scars have 
1 Dawaon, Acadian Geology (1868), p. 435. 
3 Geology of the South-east of England (1833), p. 235. 
4 The Wonders of Geology (1838), p. 342; The Medals of Creation (1844), p. 184, t c .  
a Illustrations of the Geol. of Sussex (1827), p. 32. 
Geology of the Isle of Wight (1847), p. 292. The Wonders of Geology, ed, ri. p. 398. 
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disarticulated near the stem, as in Cycus and zU972iU, and have not left any length of per- 
manent bases of the petioles surrounding the axis like what is seen in EncephaZurtos and 
some fossil genera. Those on the swollen por- 
tions of the stem are large and rhomboidal, while on the constrictions they are as broad, 
but much less deep. The whole surface of the large scar forms the cicatrix from which 
the appendage which it bore has been broken off. The scars on the lower half of the con- 
stricted portions of the stem are srnaller than those on the upper half, being from six to  
eight times as broad as deep ; they are slightly imbricated, and the cicatrix is confined 
to the upper margin. The scars on the upper portion of the constriction are from two 
to four times as broad as deep, and the cicatrix extends over the whole exposed surface. 
Besides these impressions of the outer surface of the stem, there are found sometimes 
enclosed in them, but more frequently independent of them, cylindrical columns covered 
with interrupted longitudinal ridges. These ridges represent the meshes or openings in 
the woody cylinder through which the vascular bundles passed to the leaves. Such 
openings are found in all dicotyledons, but are especially obvious in those which have a 
large medulla associated with a slender wood-cylinder and numerous large leaves, as in 
Tupa and in the Cycadee. It is only in the Cycadea that such markings are associated 
with the rhomboidal scars described as characteristic of the outer surface of the stem. So 
exactly, indeed, do the corresponding parts agree, as far as they can be compared, that 
there can be no doubt that BucLZalzdia was built upon the same plan as Cycas. The 
best species for comparison is C. circinalis, Linn., not only because it is often met with in 
cultivation, but chiefly because Miquel has, in an I elaborate memoir1, investigated the 
cause of the swellings and constrictions, and the different forms of scars associated with 
them on the stem of this species. He shows that they are produced by the peculiar ter- 
minal inflorescence of the plants. The seeds are borne on the margins of altered leaves, 
and the terminal crown of the fruit-bearing leaves is separated from the true leaves by a 
large number of lanceolate scales arranged in the same series with the leaves. In C. cir- 
cilzalis no scales occur among the true leaves, they are entirely confined to the con- 
stricted portion of the stem. The differences in the size of the stem are the results, ac- 
cording to Miquel, of the different appendages borne upon these different parts. The inter- 
nodes are not developed in the stem of Cycas, so that when the bud is completely formed 
the axis does not lengthen. It increases, however, in diameter during its whole life, 
chiefly by the development of the cortical parenchyma ; and as this is intimately related to 
the scales and leaves, the true leaves develope more than the scales or fruit-bearing leaves, 
and consequently produce a greater thickness in the portion of the stem immediately 
connected with them. 
The remarkable correspondence between the recent and the fossil stems, both belonging, 
as there can be no doubt, to the same order of plants, may fairly be inferred to have been 
produced by the same cause:-that the large scars are the bases of true leaves ; the smaller 
scars immediately succeeding them, as is established by their slight imbrication and the 
small cicatrix on their upper margin, supported lanceolate scales ; and the somewhat larger- 
The scars are not all of the same size. 
’ Linnaea, vol. xriii. (1844) p. 125, pls. i v . 4 .  Translated by Brongniart, and published in the Ann. des Sc. 
Nat. ser. 3, FOI. F. p. 11. 
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sized scars on the upper portion of the constriction were produced by the bases of the 
fruit-bearing leaves'. 
The absence of seed-bearing cones in the beds in which these stems occur, and the not 
unfrequent occurrence of separate seeds agreeing in form and in the position of the scar 
of attachment or hilum with those of Cycus, are further corroboration of the probability 
of this estimate of their affinity. 
The only certain indication of the antheriferous organs of fossil Cycads which I have 
seen from British strata, is a fragment of a cone found by S. R. Pattison, Esq., F.G.S., in 
the same series of strata as those in which Bzccklandia occurs, although not at the same 
locality. He found it in one of the beds of the Hastings sands, a little to the east of the 
harbour rocks, Hastings. The fragment (Tab. LIV. fig. 6 )  represents a portion of the 
centre of a cone, compressed somewhat obliquely. A part of the axis is exposed, exhibit- 
ing the surfaces of attachment of rather more than twenty scales. The substance of the 
cone is converted into jet ; but the forms of the axis and scales are preserved in the white 
mud which has penetrated into every opening. The axis is thick, and the scales elongate- 
cuneiform, with a subtruncate apex terminating in a short apiculus. The phyllotaxy of 
the scales in the cone, as seen on the portion of the axis, is that found in Cycadeae ; and 
the thin, flat scale agrees in form with the antheriferous scale in the cones of various 
species of the genus Cycas. 
The connexion of the male and female organs with Bucklandia has, of course, not been 
established by the only absolutely certain evidence, the discovery of the various parts 
organically connected. It is seldom that the student of palaeontological botany is for- 
tunate enough to find the materials of his study so perfect. He is consequently often 
compelled to establish distinct genera for the various parts of a plant which differ from 
each other in form and appearance-as for roots, stem, branches, leaves, and fruit. The 
fortunate, but very rare, discovery of a perfect specimen, sometimes enables him to correlate 
their detached parts, and to reduce the temporary genera ; but in the great majority of 
cases he must be guided entirely by the morphological laws deduced from the study of 
the living vegetable world when seeking to trace the relationship between separated frag- 
ments of plants buried together in the same locality or in beds of the same age. If thc 
interpretation I have given of the stem of Bucklundia be correct, and if there is good 
reason, from a morphological point of view, for connecting with it the seeds and male 
cone found in the same beds, we have it plant which, in these known particulars, cannot 
be separated generically from Cycas. 
From the absence of structure in all the specimens yet discovered of Bzccklamdia, theye 
is no evidence as to the presence of canals for the secretion of the mucilaginous juice 
Ivhich is so abundant in the living Cycadece. But our specimen of B. umomala (Tab. LIV. 
fig. 3) preserves on its surface the casts of large drops of this substance, that had exuded 
and hardened, so as to  mould the rock around them; and so rich was this fossil in the 
gum, that, in this specimen, the interspaces between the scales are filled up with it. 
The cylindrical stem of ~ z k o q c f l ~  cazocoma, DC., a remarkable Cycad from Pine Island, near Cuba, exhibits 
a series of uniform scales alternating with true leaves; but the two kinds of small scars7 produced by the scales and 
ttle fruiting leaves, easily distinguish the stem of Microcycas from those of C. circinalis or Bucklundia. 
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BUCKLANDIA ANOMALA, Yresl, Tent. Flor. Primord. p. xxxiii. in Sternberg’s Flora der 
1822. I‘ Stems of Vegetables,” Mantell, Fossils of the South Downs, p. 42. 
1824. Clathraria anornala, Stokes & Webb, Geol. Trans. ser. 2, vol. i. p. 423, pl. xlv. figs. 1 & 3. 
1827. C. Lyellii, Mantell, Geol. of Sussex, p. 52, pl. i. fig. 2 ;  pt. ii. figs. 4 & 5. 
1828. Clathraria (gen. nov.) Lyellii, Brongn. Prodr. p. 126. 
Scars of the leaves subrhornboidal, the lateral angles more or less truncate, inferior angle 
acute, the superior obtuse or somewhat rounded. The surface of the scar in some 
specimens marked with a triradiate ridge. The smaller scars oblong, with blunt 
lateral angles, obtuse inferior, and slightly rounded, almost straight superior angle ; 
the scars equal in breadth to  the larger ones, but not nearly so deep; the cicatrix 
on the upper margin. The bases of the leaves are set somewhat obliquely on the 
stem, their upper margin following the direction of the right-hand spiral. Each 
series of leaves occupies a considerable length of the stem. The phyllotaxy is repre- 
sented by the fraction 1%. 
From the Hastings Sand at Cuckfield, Sussex, Dr. Mantell. [British Museum and Museum of Prac- 
tical Geology.] 
The name given to this species was set aside by Mantell for a manuscript name C. 
LyeEZii, which he had applied to the fossil before the publication of Stokes and Webb’s 
report, claiming, as he says, the privilege of original discoverers to retain that specific 
designation.”- Geol. XUM. p. 52. 
Vorwelt (1825). (Tab. LIV. fig. 1-3.) 
R. MANTELLII, sp. nov. 
1824. 
pl. xlvii. fig. 4 a. 
1827. 
Scars of the leaves rhomboidal, the lateral angles acute, the inferior and superior angles 
obtuse, the latter somewhat rounded. The small scars equal in breadth to  the large 
ones, and increasing in depth from the bottom of the constriction upwards. Each 
swelling of the stem bearing three or four series of leaves, the constricted portion 
much longer, and crowded with the smaller scars, forming twelve or fourteen ver- 
tical series. The bases of the leaves set horizontally on the stem. The phyllotaxy is 
represented by the fraction =&. 
[British Museum.] 
(Tab. LIV. fig. 4.) 
Clathrayia anomala, Stokes & Webb (in part), Geol. Trans. ser. 2, vol. i. p. 423, pl. xlvi. fig. 2, 
C. LyeEZii, Mantell (in part), Geol. of Sussex, pl. ii. fig. 2; pl. iii. fig. 4 a. 
From the Hastings Sand at Cuckfield, Sussex, Dr. Mantell. 
The casts of the axis, which are more abundant in the Iguanodon-quarries than speci- 
inens showing the outer surface of the stem, cannot yet be referred to  either species. 
Judging from the differences in the size and form of the swellings (which are the casts 
of the meshes of the woody cylinder), it seems probable that the large series of these corm 
in the British Museum collection may belong to three or four distinct species. 
H. SQUAMOSA, Brongn. Prodr. p. 128 (1828). 
1823. 
1828. 
Conites Bucklandii, Stern. Flora der Vorwelt, fasc. iii. p. 39, tab. 30. 
*4mentum of Cycas,” Buckland, Geol. Trans. ser. 2, vol. ii. p. MO. 
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1838. 
1849. 
Cycadites Bucklandi, I'rcsl in Stern. Flora der Vorw. fasc. vii. & viii. p. 194. 
Cycadoidea squamosa, Brongn. Tabl. VCg. Foss. p. 106. 
This species is known only from a single specimen found in the great Oolite of Stones- 
field, Oxfordshire. It is a fragment of the growing end of an axis, the upper portion 
of which is covered with triangular scales, like those in species of Zamiu or 3meplzccl- 
urtos, and the lower portion exhibits the small, regular meshes or reticulations of' 
the woody cylinder, the scales and cortical layer having been broken away. The ma- 
terials are insufficient to distinguish it from the other species, or even to refer it with 
certainty to  its proper genus ; but the great difference between its age and that of ally 
of the other allied forms warrants the retention of the name and the recognition of it 
as a species. 
From the Stonesfield Slate. 
When Sternberg figured this fossil, he referred it to Conijka?, comparing it with the 
cone of Pinus Abies, Linn. Presl, in recording it in his Tentamen (p. xxxix) among 
coniferous cones, suggests that it is more probably Cycadean ; he afterwards placed it 
among the Cycudea? under the name Cycaclites Backlmdi.  Buckland thought it might, 
be the amentum of one of his fossil species. Brongniart placed it originally in filincea? 
(Prodr. p. 128), but afterwards referred it to  its true position (Tabl. p. 106). 
[University Museum, Oxford.] 
B. MILLERIANA, sp. nov. 
Scars of the leaves subrhomboidal, agreeing in form with those of B. u1zomaZaY but much 
smaller. The smaller scars compressed-rhom~oidal, sometimes marked with a hori- 
zontal line across the middle of the scar. The phyllotaxy is represented by the 
fraction 2'i. 
(Tab. LV. fig. 1.) 
From the Coral Rag at Brora, Sutherlandshire, Hugh Miller [Edinburgh Museum], Rev. J.  M .  Jocisu 
[Dunrobin-Castle Museum]. 
There is, in the collection of Mr. C. W. Peach, a fragment of what appears to  be 
another species, characterized by having the scars deeper than broad ; but the materials 
are not sufficient to  distinguish it satisfactorily. 
11. YATESIA, gen. nov. 
Trunk cylindrical, of uniform thickness, and covered with the short persistent bases of the petioles ; scar$ 
Andraxium unknown ; gynacilciri of the aborted leaves scattered among those of the true leaves. 
forming a cone, each carpophyll of which bears two reflexed ovules. 
No bud of specialized fruit-bearing leaves could have been borne on the main axis of 
the stems grouped together in this genus. The scars are nearly equal in size ; and the 
somewhat smaller scars of the aborted leaves occur irregularly amongst the ordinary 
'leaves, but in the same series with them. I n  one species (Y.  i7lorrisii) the medulla was 
penetrated with vascular bundles, as in the living members of the tribe EncephalartecE. 
The condition in which the specimens of the other species are preserved makes it impos- 
sible to discover what was the nature of their pith. Numerous Cycadean fruits occur in 
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the Secondary rocks. They are 
cones composed of stipitate and peltate carpophylls, each bearing two reflexed ovules, as 
in Encephalartos, Zamia, &c., but agreeing, as regards their small size, with the fruits of 
the New-World Zamieg. As these cones do not belong to Buclclandia, nor, as I shall 
presently show, to Bewnettites or Muntellia, it is probable that they are the fruits of 
Yatesia and Fittorzia. This supposition is strengthened by the following considera- 
tions :-hit, the structure of the stems appears to require deciduous axillary append- 
ages for the organs of reproduction ; 2nd, one of these cones (Cycadeostrobus Walkeri, 
Carr.) has been found in the same stratum in which the stem of Yatesia Morrisii is found; 
and, 3rd, the British Museum contains stems of two species of Yatesia, and a cone having 
the same structure as those included in Cycadeostrobzcs, from the Oolitic Argile des Dives 
of France. I f  these considerations are sufficient to  warrant us in referring the fruits 
included under the name Cycadeostrobus in part t o  Yatesia, this genus accords with 
Zncephalartos in the structure of the female cone, as well as in the presence of vascular 
bundles in the medulla, and in the permanent investment of the stem by the bases of the 
petioles. Only in the small size of the fruit does it differ from the African genus, this 
character suggesting an approach to Zamia. 
The following forms most probably belong to this genus :--MamteZlia cylindrica, Brongn., 
Prodr. p. 96 ; BzcclcZaBdia grcccilis, Pomel, Amtlich. Bericht. d. Gesell. d. Nat. in Aachen, 
1847, p. 346 ; Echinostipes Dztvalii, Pomel, 1. c. p. 348. 
The genus is dedicated to  James Yates, Esq., F.R.S., whose extensive and accurate 
acquaintance with Cycadee, and whose large collection of plants of this order, are well 
known. I am indebted to him for information, at all times cordially given, for free access 
to his collections, and especially for the use I have been able to make of his extensive 
series of dried stems, leaves, and seeds, which he has presented to the herbarium of the 
British Museum since I began these investigations. 
PATESIA MORRISII, Carr. 
1867. Cycadeoidea Yatesii, Morr. & Cam. Geol. Mag. vol. iv. p. 199, pl. ix. 
SOem cylindrical, covered with the bases of the petioles, which are rhomboidal in form, 
and terminate in a tumid boss, the apex of which is directed upwards. The cellular 
axis is very large. The pith has disappeared, except in one specimen, where suffi- 
cient of it remains to show that it was permeated with vascular bundles. The woody 
cylinder surrounding the pith, in the specimen figured, consists of two rings (figs. 
5 & 6) ; it is everywhere pierced by medullary rays, which are often so large as to 
break the continuity of the wood (fig. 6). The sides of the wood-cells parallel to the 
medullary rays are covered with disks in two or three rows (Tab. LX. fig. 13). 
The inner surface of the woody cylinder exhibits numerous narrow grooves, being the 
meshes for the passage outwards of the vascular bundles to the leaves. These meshes 
are larger and more regular on the outer surface of the wood. A very thin layer of 
cortical cellular tissue separates the wood from the base of the petioles. The bases 
of the petioles spring from this layer, at  right angles to  the stem. Externally they 
Many of them I have already figured and described ’. 
(Tab. LV. fig. 3-6.) 
’ Seemann’s Journal of Botany, rol. v. p. I, pl. 1. 
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present a rhomboid form, the horizontal diameter of which is but little more than 
the perpendicular. 
All the specimens of this fossil are found in the iron and green sands of Potton, Bed- 
fordshire (Lower Greensand), in a sand-pit just outside the town of Leighton-Buzzard, to 
the north-east. They are converted into a rich brown hematite. The figured specimen is 
in the Museum of the Royal Agricultural College, Cirencester. I have received speci- 
mens from Mr. Yates, Prof. Morris, and Prof. Rupert Jones, which are now deposited in 
the British Museum. 
In associating the name of Prof. Morris with this species, I desire to record my sense 
of the great value of his critical observations on the species of British Fossil Cycccdea?, 
and to  acknowledge the debt I owe him for his numerous important verbal communica- 
tions on the subject of this paper, and his information regarding memoirs in little-known 
periodicals which would otherwise have escaped my observation. 
Y. GRACILIS, sp. nov. 
Stem cylindrical, very slender, covered with the permanent bases of the petioles, which 
(Tab. LV. fig. 2.) 
are imbricated, subrhomboidal, and terminated by a lozenge-shaped cicatrix. 
From the Lias of Lyme Regis. 
The only specimen yet discovered of this fossil is somewhat flattened, and remains half 
buried in its original matrix, so that it cannot be examined completely. No indication of 
the internal structure of the stem remains ; but the form and arrangement of the persistent 
petioles is suflicient to determine its nature. The scar of an axillary organ, perhaps (from 
its small size) the peduncle of a cone, is seen on the upper part of the stem. A less perfect 
indication of what may have been a forking of the stem is seen towards the base of the 
specimen. 
[British Museum.] 
Y. CRASSA, sp. nov. 
Stem short, subcylindrical, covered with the persistent imbricated bases of the petioles, 
The phyllotaxy is 
(Tab. LV. fig. 7.) 
which are transversely subovoid or imperfectly lozenge-shaped. 
represented by the fraction 1%- 
From the Coral Rag of Brora, Sutherlsndshire, Rev. Jas. M. Joass. 
The single fragment of this species which I have seen is imperfect, but it presents 
It is a cast of 
No traces of the different parts of this stem are shown, 
[Dunrobin-Castle Museum.] 
characters sufficiently distinct to warrant its being named and described. 
the stem in white sandstone. 
except the short thick imbricated bases of the petioles. 
Y. JOASSIANA, sp. nov. 
Stem cylindrical, slender, branching dichotomously, covered with the bases of the petioles, 
which are subrhomboidal or lozenge-shaped, and slightly imbricated. The phyllotaxy 
is represented by the fraction i'g. The cast of the woody axis is marked with inter- 
rupted longitudinal grooves. 
(Tab. LV. fig. 8 et 9.) 
From the Coral Rag of Brora, Sutherlandshire, Rev. Jus. M .  Joass. [Dunrobin-Castle Museum.] 
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This is a well-marked species. In  the middle of the stem (fig. 8) there is the scar of a 
peduncle, which has been surrounded by a series of small scales, giving to the stem some- 
what the appearance of the living West-Indian Microcycas caloconza, DC. The scar on 
the opposite side (fig. 9) is evidently produced by the dichotomous division of the stem. 
Hugh Miller, in his ' Testimony of the Rocks ' (p. 476), has described several forms of 
Cycadean foliage from the beds in which this species and 2: crasscc were found; but 
there are no means of correlating any of them with these stems. 
111. FITTONIA, gen. nov. 
the petioles large, imbricated, at first reflexed, then ascending. 
Trunk short obovate ; woody axis slender, enlarging upwards ; cortical layer large. Scales and bases of 
The bases of the petioles are few in number in proportion to the scales, and occur 
irregularly amongst them, though both organs are arranged in the same series. Neither 
fruit nor foliage has been found associated with this fossil ; but from its striking affinity 
in those characters in which it can be compared with the South-African Erxephalartos, 
I cannot hesitate in placing it with Yatesiu, near that genus. 
1'. SQUAMATA, sp. nov. 
1847. Clathraria anomalu (in part), Mantell, Isle of Wight, p. 295, Lign. 23 L 24. 
Scales oblong, with an obtusely rounded apex ; bases of the petioles contracted below the 
plane of articulation ; cicatrix showing a continuous series of vascular bundles 
parallel to  the margin, except in the median line of the upper surface, where a large 
loop penetrates into and beyond the centre of the petiole. The phyllotaxy is repre- 
sented by the fraction $+. 
From the Chalk Marl at Bonchurch, Isle of Wight, according to Mantell, but believed by Mr. Ether- 
idge, from the condition of its mineralization and the character ofthe rock in which it has been imbedded, 
to be from the Wealden at  Brook, Capt. Ibbetson. 
The only specimen hitherto found of this fossil is a singularly perfect cast of the stem. 
The cavity originally occupied by it has been filled with the amorphous substance of the 
rock in which it was buried; and the cast thus made is so perfect that the external 
markings of the scales and petioles and the impressions of the vascular bundles are exhi- 
bited ; while each scale, though closely adpressed to its neighbours, is yet free from them 
even at its base. The original organism must have been incrusted with a crystallized 
mineral, like calcite, which, after the decay of the vegetable tissues, received and moulded 
the amorphous matter of the cast. This mineral has been redissolved and carried away, 
so that what remains is a remarkable facsimile of the original, as far as the outer surface 
IS concerned. 
IV. CROSSOZAMIA, Pomel. 
Crossozamin, Pomel, Amtlicher Bericht. xxv. Versam. d. Gesellsch. deutsch. Nat. und Aerzte in Aachen, 
1847, p. 342. 
Trunk oblong-ellipsoid, covered with the short subimbricated persistent bases of the petioles. Leaveo 
petiolate and pinnate, with linear-lanceolate or oblong pinnae, contracted at the base. Fmits in a 
(Tab. LVI.) 
[Jermyn-Street Museum.] 
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strobilus, consisting of imbricate, adpressed, lanceolate and pedicellate scales, which are deeply 
cut in a flabellate manner into linear lobes, and bear two seeds, one on each side of the pedicel. 
The stems belonging to this genus are like those of Mamtellia, only longer, and tlie 
bases of the petioles are shorter and imbricated. The fruit is known only from the 
scales and seeds found associated in the same bed, and correlated by M. Pomel, as well as 
built LIP by him into a cone. He considers the genus closely allied, from the structure 
of its fruit, to Dion. 
C. MOREAUI, Porn. 1. c. p. 343 (erroneously printed morema). 
Cycadites Moreaui, Brongn. Tabl. Gem. Foss. p. 62. 
Fronds broadly oblong ; petiole long and thick ; pinnze linear-lanceolate, attenuated, 
acute, contracted at the base, approximate ; veins strong, numerous, parallel, and 
simple ; seeds ovoid, with a somewhat attenuated bluntish apex ; trunk oblong, the 
bases of the lower petioles patent, of the upper adpressed. 
Form. Jurassic. 
The second species from the same beds described by M. Pomel (C. Buvignieri) is pro- 
bably, as he himself supposes, only a’ variety of C. Moreaui. 
M. Pomel refers several imperfectly known plants with greater or less hesitancy to this 
remarkable genus. He considers the fruits from the Stonesfield Slate, figured by Stern- 
berg under the name Carpolithes diospyrqormis, and afterwards, without a name, by 
Lindley and Hutton, in their ‘Fossil Flora’ (Plate 193, A 1-4), as belonging to Crossozamia. 
In the large series of organic remains from the Stonesfield Slate, which I have examined 
in the British Museum, the Oxford 11Iuseum, and the Collection of the Rev. I?. B. Brodie, 
I have seen nothing like what he describes as the scales of the cones. One, if not two 
forms of Cycadean leaves, occurs in this deposit, at Stonesfield, and the’fragment of a stem 
has also been found (Bucklandia squamosa, Brongn.) ; but their characters do not accord 
with the diagnosis given by M. Pomel of his genus. 
LOC. St. iwichel, France. 
V. WILLIAMSONIA, gen. nov. 
Zumia?, Zamitis, Podozamitis, Pteropphy lli, Pala?ozami~, Encephalarti, Dionitis species auctorum. 
Stem cylindrical, elongated, marked with the equal-sized, tumid, rhomboidal scars of the fallen leaves. 
Leaves ovate-lanceolate or linear-acuminate, segments numerous, attached to the rachis by the central 
portion, with small free margins ; veins numerous, parallel, at the base slightly diverging into the 
free margins. Flowers terminal, stamens surrounding a fleshy axis, ovules borne on the upper 
surface of an orbicular laciniate spadix. 
The remarkable organisms referred to this genus have been the subjects of much 
curious and interesting speculation. Young and Bird’ give the earliest figure of W. Gigus. 
These authors associate the male inflorescence with the leaf, as “ apparently the head of 
the plant,” and then compare it to the inflorescence of the “Artichoke, Cgmara 
i!ntegr$oZia, the covering or calyx consisting of numerous lanceolate and striated leaves, 
partly lying over one another. ’’ 
VOL. XXVI. 5 E  
Geology of the Yorkshire Coast, plate ii. figs. 2 & 6 (1822). 
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Mr. Yates, in a notice of this plant published in the ‘ Proceedings of the Yorkshire 
Philosophical Society’ for 1847 (p. 37), describes the inflorescence as consisting of a num- 
ber of scales resembling sepals, petals, or perhaps dilated stamens, all growing from the 
top of the fruit-stalk, and overlapping one another. They surrounded an oval or pyri- 
form cavity, which he thinks may have contained the germen. 
Prof. Williamson’, in the same year, suggested that the axis above the collar of leaves 
supported a cone, which had been always broken off. M. Brongniart, to whomMr. 
Yates communicated his large series of specimens, and Prof. Williamson his accurate 
drawings, was unable to determine their affinities. He considered them to belong to an 
extinct type, so different from any known Cycad that it is very difficult to understand 
them. He further considers that the buds present some analogies to the fruit of Podo- 
oarya, a Pandanaceous fossil from the Inferior Oolite near Charmouth, Dorset’. In 
endeavouring to form an estimate of these puzzling organisms, after having examined 
the extensive series in the British Museum, I visited Scarborough, and examined the fine 
collection in the museum there, as well as that belonging to Mr. Leckenby ; I also visited 
the museum at York, and examined the yet finer series belonging to Prof. Williamson, 
who, after having these fossils under his notice for thirty-six years, in the most liberal and 
disinterested manner, when he heard that I was working at  them, offered to place his 
drawings and manuscripts at my service. The number of facts he had collected, and his 
ingenious interpretation of them, seemed to me too important to be incorporated in the 
work of another; and I was fortunate enough to obtain from him the paper which pre- 
cedes this memoir, for communication to the Society. He has introduced a clearer appre- 
hension of the different forms of the supposed organs of reproduction, by the suggestion 
that the two kinds represent the different sexes, and by the discovery of a seed-bearing 
spadix. While I see serious difficulties in associating flowers so different in their struc- 
ture, and in their relation to the supporting axis, as those belonging to W; Gigm 
according to Prof. Williamson’s interpretation, I am unable to suggest any view of them 
which would present fewer difficulties. The discovery of a male inflorescence exhibiting 
the internal structure would be of immense value ; hitherto the numerous specimens 
have done little more than show the external form. The elaborate exposition of these 
organs in the memoir preceding this relieves me of entering further into their description, 
In proposing the name ;C;tTiZZiamsomnia, I have ventured to associate with a group of the 
most characteristic Yorkshire fossils two men (father and son) who have largely contri- 
buted to the exposition of Yorkshire geology. 
Oldham and Morris, in their account of fossil plants of the Itajmahal Hills’, describe 
organisms associated with the foliage and stems of Cycadeae, which agree with the inflo- 
rescence of W. Gigas. One specimen is a “ striated or fibrous disk, formed of an aggre- 
gation of closely packed tubes, arranged in a circle around a central hollow ; the outer 
margin is somewhat irregular. The appearance of striation is due to a congeries of closely 
packed tubes or long linear vessels.” This agrees with the male inflorescence of the 
English species, and is a singular confirmation of Prof. Williamson’s interpretation of it, 
Proc. York Phil. SOC. 1847, p. 45. 
Palseontologis Indioa, rol. ii. part 1, pp. 30, 32, & 36, pls. xxi., xxxii. fig. 12, & xsxiv. 
’ Tabl. Gem. POSS. pp. 62,88. 
FROM THE SECONDARY ROCKS O F  BRITAIN. 693 
Another specimen is described as “ a circular disk, which gives rise to a series of about 
twelve long lanceolate bracts or leayes, striated, approximate at their base, and separate at 
their apices,” and is probably the female spadix. The foliage associated with these fossils, 
described under the name PaZa?oxamia Cutchensis, Morris, is very near to W. Pecten, 
and agrees with that and the other species of Wiilliamsonia in having the segments 
attached by the centre, with free basal margins. The stems also are slender and cylindri- 
cal, covered with the tumid cicatrices of the petioles, and agreeing in form and arrange- 
ment with the specimen of the stem of W. Gigm which I examined in the Cambridge 
Museum. The stems are described as having, at irregular intervals, bands of smaller 
scars. A specimen in the British Museum shows one of these bands, whichshave been 
produced by scales or aborted leaves, that were most probably borne on the main stem, 
below the origin of the peduncle. 
Emmons has described’ a rich Cycadean flora from the Atlantic slope of North Caro- 
lina, which he considers to be of Triassic age, but which seems to me more probably 
Jurassic. Among these remains he describes leaves, stems, and disks, which probably 
belong to this genus : but specimens, or at least more accurate drawings, are needed before 
any satisfactory judgment can be formed regarding them. 
WILLIAMSONIB GIGAS, Carr. 
1822. rr A Plant,” Young and Bird, Geology of Yorkshire, p. 183, plate ii. figs. 2-6. 
1837. Zamia Gigas, Lindl. & Hutt. Fossil Flora, pl. 165. 
1M1. Zamites Gigas, Morris, Ann. Nat. Hist. vii. p. 116. 
1842. Encephalartos Gigas, Miquel, Monogr. Cycad. p. 61. 
1849. Podozamites Ggas, Brongn. Tabl. Genr. Foss. p. 62. 
1838. Odontopteris falcata, Sternb. F1. d. Vorwelt, fax. v. & vi. p. 78, tab. xxiii. fig. 1. 
1838. Zamites falcatus, Presl, Sternb. Fl. d. Vorw. fasc. vii. & viii. p. 97. 
1841. Ptilophyllum falcatum, Morris, Ann. Nat. Hist. vii. p. 118. 
1M3. Palceozamia falcata, Morris, Cat. Brit. Foss. p. 15. 
1849. Podozamites falcatus, Brongn. Tabl. Gem. Foss. p. 12. 
1828. Zamia Mantellii, Brongn. (nomen), Prodr. p. 94 (fide Brongn. Tabl. Genr. Foss. p. 62). 
Leaves large, lanceolate, or ovate acuminate, attenuate at the base ; segments numerous, 
closely approximated, but not touching, lanceolate acuminate, subfalcate at the apex; 
veins many, simple, parallel, slightly divaricating into the free margins of the base. 
This species forms the subject of Professor Williamson’s exhaustive memoir, and is 
From the Inferior Oolite, near Scarborough, Yorkshire. 
fully illustrated in the accompanying plates. 
[British Museum, &c.] 
W. HASTULA, Carr. 
1864. Palceozamia hastula, Bean, MS. 
1829. Cycaditespectinoides, Phillips (non Sternb.), Geol. of Yorkshire, p. 125, pl. x. f. 4. 
Leaves linear-lanceolate, attenuate above and below; segments numerous, linear-lanceolate, 
Leckenby on Oolitic Plants, Quart. Journ. Geol. SOC. vol. xx. 
p. 77. 
American Geology, part vi. pp. 112-125 (1857). 
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crowded, slightly overlapping, patent, veins parallel, divaricating into the free 'mar- 
gins at  the base of the segment. 
The female spadix associated with the leavesof this species is intermediate in sizcb 
between that of W. Gigus and of W. Pectelz, and the segments me longer and narrower 
than in either. The speeies has been confounded with a plant from the Stonesfield Slate 
(Paleoxamia pectinata, Morris), which is certainly different. 
Segments of the female spadix narrow, elongate. 
From the Inferior Oolite at Saltwick, Yorkshire. [British Museum.] 
W. PECTEN, Can. 
1829. Cycadites pecten, Phillips, Geol. York. p. 125, pl. vii. f. 22. 
1837. Pterophyllum pecten, Lindl. & Hutt. Foss. Flora, pl. cii. 
1841. Ptilophyllumpecten, Morris, Ann. Nat. Hist. vii. p. 117. 
1843. Paleozarnia pecten, Morris, Cat. Brit. Foss. p. 15. 
1861. Dionitespecten, Miq. Prodr. Syst. Cyc. p. 31. 
1838. Odontopteris Bucklandi, Sternb. (non Brong.) Flora, fasc. v. & vi. p. 79, pl. xxiii. fig. 2. 
1838. Zarnites Bucklandi, Presl, Sternberg, Flora, p. 197. 
Leaves linear, attenuated above and below, segments numerous, oblong, obtuse, sub- 
distant, divergent, veins parallel, slightly divaricathg into the small free margins at 
the base. 
Mr. Leckenby has figured' the female spadix, and in his collection there is a reticulate 
structure which Prof. Williamson refers to  the male inflorescence. Specimens of both 
organisms exist in the British Museum, associated with the leaves of this species, as well 
as a number of separate triangular bodies mrliich I cannot distinguish from the segments 
of the spadix separated at the base of the free portion, and bearing on the surface of their 
broad base two seeds similar in size and form to those figured by Prof. Williainson in 
connexion with W. Gigas. 
Segments of the female spadix broad and short. 
From the Inferior Oolite at Gristhorpe Bay, Yorkshire. 
VI. BENNETTITES, gen. nov. 
Trunk ovoid, in transverse section elliptical, covered with the somewhat long permanent bases of the 
Wood consisting of a thin inter- 
Fruits borne on secon- 
Fragmentary specimens of this genus have been figured and described by Mantel1 as 
portions of the stem of Bucklalzdia alzomala ; and Corda has published drawings and de- 
scriptions of a fragment which should probably be referred here, under the name of 
Zmites Bzccklalzdi. The only other published notice is contained in a short paragraph 
in the 'Proceedings' of this Society by Robert Brown. In 1851 he exhibited to the Society 
a series of specimens of recent and fossil Cycadez, among them one from the Isle of 
Wight, to which he gave the name Cycadites Xaxbyalzzcs. In  the short abstract in the 
narrative of the ' Proceedings ' (1851, p. 130), Mr. Brown is said to have pointed out that 
petioles. Medulla entirely cellular, with numerous gum-canals. 
rupted cylinder of striated tissue everywhere penetrated by medullary rays. 
dary axis, not protruding beyond the bases of the petioles. 
I Quart. Journ. Geol. Soe. vol. xx. p. 77, pl. ix. f. 4. 
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" all the specimens of Cycadites hitherto found in the Isle of Wight agreed in having an 
elliptical outline, unaccompanied with any inequality in the woody ellipsis, and also iu 
having a bud in the axilla of each leaf; in these respects differing from the Cycadites of the 
M e  of Portland, and from all the recent species of Cycadea! with which we are acquainted, 
which have a circular outline and only scattered buds." Besides the specimens examined 
by Mr. Brown, I have obtained several additional examples of the same species, as well as 
specimens of other species, which have enabled me to make a more complete examination 
of their structure than the materials at his disposal permitted him to make. These reveal 
structures in the organs of fructification as well as in the stern, which require that they 
be separated into a distinct genus which cannot be classed under any of the recognized 
subdivisions of the Order, but is the type of another well-marked group of equal value with 
the others. To the genus I have given the name Bennettites, after my distinguished 
colleague, to whom, as my friend, instructor, and guide, I owe a debt I never can fully 
estimate. 
In the remarkable external features noticed by Mr. Brown all the species agree. 
They have an elliptical axis and a bud in the axils of many, not of all, of the leaves. Tce 
stems are short. The oval medulla is composed of large subspherical cellular tissue, free 
from separate woody bundles, but penetrated everywhere with gum-canals. The pith is 
surrounded by a single cylinder of wood, the minute structure of which would be de- 
scribed as scalariform ; but it is certainly different from the typical form of this found in 
living ferns, or in the arborescent Zycopodiacea of the Coal-measures. In  transverse 
sections the wood-cells have the round or subquadrangular form of the fibres of living 
Cycads and Conifers. Longitudinally they exhibit transverse bars, or, rather, oval spaces ; 
but when these markings are seen in section they are found to be external to  the cell-wall, 
or, rather, equally related to the outside of the contiguous walls of two cells, as in the dis- 
cigerous tissue of gymnosperms. This cannot be described as a transition from disci- 
gerous to scalariform tissue; but, indeed, from the nature of the two tissues (the one 
internal, the other external to the wood-cell), it is not possible that there oan be any trans- 
ition between them. The 
wood is composed of two layers, an outer and inner, looking, in transverse section, like the 
true wood and the accompanying " inner stratified cortical layer " of Link seen in recent 
trunks of this order; but in longitudinal section they are seen to be both prosenchy- 
matous structures. Beyond the wood is a zone of oortical parenchyma similar in struc- 
ture to the large medulla, and, like it, everywhere penetrated by gum-tubes. From this 
spring the leaves ; the permanent bases of the petioles form an investing covering to the 
stem of considerable thickness. The vascular bundles which supply the leaves have their 
origin in the woody axis; but their relation to that axis is very different from that existing 
in other Cycadea!. They rise, in all the known members of the Order, in the interior of 
the cylinder of wood, as bundles of small size, and, passing through the meshes of the lig- 
neous cylinder, and then through the cortical parenchyma, as small distinct bundles, after 
running for a short distance, at least in some genera, in a horizontal direction parallel to 
the periphery of the stem, they pass into the petiole of each leaf. In  this group of fossil 
Cycacls the vascular tissue for each leaf springs from the woody cylinder in a single large 
The wood is abundantly penetrated by true medullary rays. 
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compact bundle, which as it passes outwards breaks up into the different bundles required 
for the service of the leaf. The woody portion of the stem is composed of a single layer, 
which, in transverse section, is seen to be repeatedly broken by the large meshes for the 
passage of the bundles (Plates LVII. fig. 3, LVIII. fig. 1, and LXII. fig. 2). The ana- 
logy between these fossil stems and the caudex of a tree fern is very remarkable. Indeed, 
excluding the nature of the component tissues of the stem, they differ only in that the 
fossil Cycad has medullary rays, and a cortical layer separating the vascular cylinder from 
the bases of the petioles. 
The vascular bundle in B. #axbyanus rises as a rounded swelling in the lower angle of 
the mesh on the inner surface of the woody cylinder (Plate LVII.  fig. 5).  A depression 
soon shows itself on the upper surface of the swelling, and the bundle extends upwards at 
the ends until, where it leaves the cylinder, it has a h a t e  transverse section (fig. 6). As 
it passes upwards and outwards through the cortical parenchyma the two ends are still 
more produced ; then the arc which joined them below separates from them ; afterwards 
t$e lower free ends curve inwards until they meet, formjng a slightly interrupted oval 
figure with somewhat swollen sides (fig. 7). This finally breaks up into more than 
twenty separate small bundles, forming an upper and under series for the petiole (fig. 8). 
I n  B. Gibsotaiataus the vascular bundles pass directly outwards in an almost horizontal 
direction. The mass for each leaf separates from the woody cylinder as a whole, and has 
here the same form as in B. Saxbyanus (Plate LVIII. figs. 1-4); but it speedily breaks 
up into the numerous small bundles seen in the section of its leaf-stalk (fig. 3). 
The petiole is rhomboidal or lozenge-shaped in transverse section, with the keel some- 
what more pronounced than the angle on the upper surface. It is composed of large 
cells, somewhat elongated in longitudinal section (Plate LX. fig. 9), with numerous large 
gum-canals, and a double series of vascular bundles parallel to' the surface, except below 
the upper angle, where they form a loop into the interior of the petiole. A very dense 
ramentum clothed the under surface of the base of the petiole, which was developed to 
such an extent as to separate very considerably each petiole from its neighbour. The 
petrifying material, having obtained speedy access to these delicate scales, has preserved 
them in a remarkably perfect condition. In some specimens, like that figured at 
Plate LVII. fig. 2, the petrified ramenturn stands out as a network of ridges, while the 
originally more durable petioles have decayed and left rhomboidal cavities, representing 
their original form ; but, in another specimen, the hard bases of the petioles have resisted 
the operation of the marine animal that burrowed in the ramentum, and they are left as 
prominences standing out from the body of the fossil (Plate LXII. fig. 1). The ramentwn 
is composed generally of but a single series of cells ; but sometimes it is two or more cells 
in thickness (Plate LX. fig. 11). The leaf disarticulated at a point some distance from 
the cortex, leaxing a considerable poi-tion of the bases of the petioles permanently sur- 
rounding the stem (Tab. LVII. fig. 1). 
These axillary 
organs are important features in this group of fossil plants. In some fragmentary speci- 
mens, every axil is occupied by a bud, as described by Mr. Brown ; but more frequently 
the majority of the leaves are without them. The proportion of the buds to the leaves 
The axils of a large number of the petioles bore short branches. 
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appears to  be greater in the lower portions of the stem, and in stems belonging to old 
plants. These organs, however, are not properly buds ; for although they do not appear 
to have pushed themselves beyond the permanent bases of the leaves, they are fully 
developed organs, and differ from the secondary axes of Maiztellia, which are generally 
broken off beyond the surfaces of the permanent bases of the petioles, and show there a 
woody cylinder agreeing in structure with the principal axis of the plant. 
The secondary axis consists of a very short and slender stem, bearing a number of 
simple linear acuminate leaves. These are the only foliar organs hitherto found con- 
nected with these fossils'. They are composed of oblong cells, all of which are marked 
with transverse bars, like scalariform tissue (Plate LX. figs. 8 & 10). Large gum-canals 
abound in them ; and two vascular bundles run through the leaf, one on either side of its 
median line. The back of the leaf is sparsely clothed with membranaceous scales, like 
the ramentum on the petioles. 
The branch terminates in a fleshy subpyriform enlargement, which bears the seeds. 
This is composed of, $?*st, a cellular cushion ; secotzd, vascular cords supporting the seeds ; 
and, third, a mass of irregular cellular tissue enveloping the whole. 
The cushion (Plate LIX. fig. 3) is hemispherical in form, and is constricted at its base. 
It is composed of thin-walled, roundish cells (Plate LX. fig. 4), passing, at its upper portion, 
into oblong cells. Everywhere it is penetrated by small isolated vascular bundles com- 
posed of fine striated tissue (Plate LX. fig. 5) ,  which rise up from the surface of the cushion. 
When free from the cushion, the cord (Plate LX. figs. 1 & 2) is composed first of the 
vascular axis, which is surrounded by a layer of very delicate cellular tissue, followed by 
a covering of larger and thicker-walled cells ; and the cord is invested by a cellular mem- 
brane composed of a single cell in thickness. These vascular cords, with their accom- 
panying cellular tissue, fill up the lower part of the fruit (Plate LX. figs. 1 & 2); as 
they decrease in size upwards the interspaces are filled in with the cellular tissue of the 
fleshy pericarp. From the constriction at the 
base of the cellular cushion a cellular disk is given off, which is developed upwards, and 
envelopes all the organs that rise above it. It is covered externally with an epidermis 
formed of a double layer of equal-sized roundish cells (fig. 3). The inner layer fre- 
quently penetrates, by a fold, the parenchyma of the pericarp. This cellular disk, or fleshy 
pericarp, is composed of thick-walled, roundish cells. These are especially abundant in 
the upper portion, where the seeds are buried; but they also fill up the spaces between the  
vascular cords, and surround and invest the whole structure. The linear leaves of the 
branch surround the pericarp, and are closely adpressed to it. In all the specimens I 
have examined, the leaves are imbricated, and bent over on its upper surface. 
The seeds are confined to the convex upper portion of the fleshy pericarp, being buriod 
in deep pits, and forming a somewhat compact layer immediately under its surface. They 
The cords run into the base of the seeds. 
1 I recently met with indications of a remarkable Cycadean leaf from the Lower Greensand, in the collection of' 
fossils placed by Mr. Bensted in the Museum at Maidstone. Being of the same age as some species of Bannettites, it 
may belong to this genus. It is a very large leaf, with numerous long linear segments, attached very obliquely to 
the rachis. The segments are simple on the upper part of the frond ; but the lower ones give off, at regular distances, 
several long and slender ultimate segments. 
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are small ovoid bodies, and are composed of two envelopes enclosing the albumen and 
embryo. The outer envelope, or testa, consists of a thin layer of delicate elongated cells ; 
the inner is composed of a single series of oblong cells, arranged with the longest diameter 
at right angles to the walh (Plate LIX. figs. 6, 7, 8), and indurated by a considerable 
amount of secondary deposits. I n  the preparation (fig. 7), the seed is cut through at  the 
chalaza, and the opening (through both envelopes), by which the vascular bundle entered 
is scen. On passing within the tegmen, the bundle expanded, forming a small cushion 
below the nucleus (fig. 7). The two coverings were produced upwards into a tubular 
exostome or styliforni process, which, passing through the neck of the pit in which the 
seed is buried, was spread out like a stigma on the upper surface of the pericarp (fig. 6). 
The aspect of the whole fruit would closely resemble a reflexed receptacle of Tambourissa 
covered with innumerable stigmatic processes from the fruits buried in it, as figured by 
Haillon, Monogr. des MonimiacGes,’ p. 311. Enclosed by these envelopes is the nucleus, 
with its membranous covering, and abundant albumen. The subrectangular cells of the 
albumen are obvious in several specimens (fig. 9) ; but I have not hitherto detected the 
embryo. Its position may, perhaps, be indicated by a cavity which exists in some spe- 
cimens in the upper part of the seed, and which was probably produced by the early decay 
and disappearance of the embryo. I n  some specimens an apparently confused arrange- 
ment of cellular tissue occupies this cavity (fig. 9) ; but I cannot detect in it the form of 
the embryo, though there can be no doubt that it really represents it. The albumen was 
solid behind the embryo, but was divided from top to bottom down its centre, in front of 
the embryo. 
I n  comparing the structure of this plant with the inflorescence of the recent Cycudea?, 
the points of difference are more obvious than those in which they agree. The most im- 
portant correspondence is to be found in the structure of the seed and its envelopes. The 
fossil is truly gymnospermous, the pollen having access to the embryo-sac through the 
tubular openings in the covering of the seed, and not through a style developed from an 
investing carpellary organ. The most remarkable difference is to be found in the com- 
pound fruit of the fossil. In the recent members of the order, the fruit, whether borne 
on slightly modified leaves, as in Cycas, or on the peltate or imbricated scales of a cone, 
as in the other genera, is always produced on foliar organs. In the fossil, on the other 
hand, it is borne at the end of the asis. In this respect, however, it agrees with Taxus, 
except that it possesses innumerable seeds; it must be considered to  hold the same 
relation to the other Cycadee that Taxus, with its succulent, cup-shaped pericarp, does 
to the cone-bearing Conijera?. 
BENNETTITES SAXBYANUS, Carr. (Tab. LVII.) 
1851. 
1854. 
Trunk elliptical, with large medulla, and thin, much-interrupted woody cylinder, vascular 
bundles passing upwards and outwards, and breaking up into two rows of small 
bundles, which are parallel to the superior and inferior surfaces of the petiole ; section 
of petiole subtriangular. 
Cycadites Sazbyanus, R. Br. Proc. Linn. SOC.  no. xlvi. p. 230. 
Cycadeoidea Sasbyana, Morris, Cat. Brit. Foss. p. 7. 
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From the Wealden beds at  Brook Point, Isle of Wight. 
I have examined three complete trunks of this species, and several fragments of other 
specimens. The longest specimen is the one in the Oxford Museum, which is 19 inches 
long. The smallest of the three trunks is very perfect ; it is 7 inches high, its long dia- 
meter is 9 inches, and its short diameter 64 inches; 3 inches of this last measurement 
consists of the permanent bases of the petioles, 4 inch of the cortical cellular layer, 4 inch 
of wood, and 2+ inches of nicdulla. The vascular bundle of each leaf rises upmarcls 
through the outer cellular tissue, passing the base of three or four leaves before it passes 
outwards to  its own leaf. The leaf springs from the stem opposite to, though considerably 
above, the place where the vascular bundle left the woody cylinder. In a transverse see- 
tion of this trunk, two or three series of vascular bundles are seen in the cortical layer. 
The petioles are separated from each other by a considerable layer of chaffy scales, which 
densely clothed their bases. 
Corda, in his ' Beitrage zur Flora der Vorwelt ' (tab. 17, p. 38), figures and describes 
the fragment of a fossil Cycad which he supposes came from England, and to which he 
gives the name of Zamites Bzicklaadi. It consists of a small portion of a stem from the 
woody axis to the surface, like rolled and broken fragments of both the Isle of Wight 
species which have been found on the shore at Brook. There are no indications, in the 
complete and evidently accurate drawings, of any secondary axes ; but the form of the 
petiole, the arrangement of the vascular bundles, and the abundant ramentum between 
the petioles (which Corda considers to be intermediate or sterile scales), as well as the 
general form of the fragment, clearly show that it belongs to  the genus Bemet t i tes .  
Were it not that the petioles are in section so distinctly quadrangular and so small, I 
should not hesitate to refer it to this species. It way, however, represent a distinct species, 
with a smaller stem than the others ; but this cannot be determined without additional 
materials. 
Cycadites S%l~aclztii, Coem., it stem from the remarkable deposit of coniferous remains 
of Upper Cretaceous age, found at  Hainault, in Belgium, probably belongs also to this 
genus. M. Coemans has not observed any axillary branches ; but his admirable drawing 
exhibits the large meshes in the woody cylinder characteristic of this group of fossils. 
[British and Oxford Museums.] 
B. MAXIMUS, sp. nov. 
Trunk large, oval ; medulla large ; woody cylinder very thin and repeatedly broken ; cortical 
layer large, everywhere penetrated by the ascending lunate vascular bundles, which 
are small and very numerous ; sections of petiole triangular, with the lateral angles 
produced and very acute ; ramentum very abundant and separating widely the bases 
of the leaves. 
This species is very near t o  B. Saxbyanus; but it can easily be distinguished by its 
greater size, and by the very slender woody cylinder. 
From the Lower Greensand at Shanklin, Isle of Wight. [Museum of Practical Geology, Jermyn 
Street.] 
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B. GIBSONIANUS, sp. nov. 
Trunk compressed elliptical, with small medulla, and a thick subcontinuous woody cy- 
linder ; vascular bundles passing almost directly outwards and breaking up into a 
double series of small bundles, which are parallel t o  the superior and inferior sur- 
faces of the petiole, except that a loop is sent down from the upper series into the 
centre of the petiole. 
Water-worn fragments of this species and of B. S’ctxbyanzcs have been mistaken for 
portions of Bucklctndia anomala. Mantell, in his ‘ Medals of Creation,’ vol. i. p. 163, 
fig. 57, gives a very good woodcut of one of these fragments, which he has reproduced in 
several of his publications. 
The trunk in the most complete specimen which I have seen is 8 inches long, but it is 
imperfect at both ends. Mr. Gibson informs me that it was a third longer when he found 
it. The long diameter is 11 inches, and the short 64 inches ; of this the medulla forms 
1 inch, the wood 1 4  inch, and the bases of the petioles 4 inches-the outer, cortical layer 
being very thin. 
The specimen is beautifully preserved. From it I have determined the structure of the 
genus and the nature of the reproductive organs, as explained under the genus. 
The secondary axes have from thirty to forty thick linear leaves arranged in several 
whorls. I n  form these leaves agree with those subtending the carpophylls in Cycas 
circinalis ; and their functions were the same : they protected the organs of reproduction. 
They are closely applied to the fleshy receptacle, and are bent over and imbricated on the 
upper surface. The pollen may have obtained access to the ovules in the same way as 
Mr. Yates has noticed it is admitted to the ovules of the living species named. H e  has 
observed the compact bud, consisting of the carpophylls surrounded and closely protected 
by the scales, open up and remain spread out for some time-about three days-then 
firmly close, and remain so until the seeds had considerably advanced. 
(Tab. LVIII.-LX.) 
The section of the petiole is snbquadrangular. 
From the Lower Greensand at Luccomb Chine, Isle of Wight, Thornas F. Gibson, Esq. [British 
Museum.] 
B. PORTLANDICUS, sp. nov. 
Trunk elliptical, with small medulla, a thin interrupted woody cylinder, and large cortical 
cellular layer, through which the vascular bundles pass out in a slightly ascending 
direction to  the bases of the petioles; the section of the petiole subrhomboidal or 
triangular, with the lower angle very obtuse, the lateral angles acute and produced, 
and the superior base-line of the triangle slightly bent outwards. 
(Tab. LXI.) 
From the Dirt-bed in the Isle of Portland. [Museum of the Geological Society.] 
€3. PEACHIANUS, sp. nov. 
Trunk elliptical, very compressed, with a large elliptical medulla, having the narrow ends 
some what produced ; woody cylinder subcontinuous, slightly interrupted at intervals 
by the narrow mesh connected with the vascular bundles ; vascular bundles passing 
directly outwards ; petioles in section compressed quadrangular. 
(Tab. LXII.) 
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The specimen is 10 inches long, but it is imperfect at both ends. The long diameter is 
17 inches, and the short 7 inches ; of this 4+ inches are medulla, 1s inch wood, and l$ 
bases of leaves, which, however, are a good deal abraded. Scattered secondary axes occui’ 
among the petioles. The only speciinen of this magnificent Cycad hitherto found is iioi 
very perfectly preserved ; but there is more than sufficient to  show that it belongs to  this 
genus, and is very different from the other species. 
From the Oolite strata of Helmsdale, Sutherlandshire, C. W. Peach, Esq. [British 3Iuseum.j 
PIII. MANTELLIA, Brongniart. 
1828. Muntellia, Brongn. Prodrome, p. 96. 
1828. Cycadeoidea, Buckl. Proc. Geol. SOC. p. 80; (1829) Trans. Geol. SOC. ser. 2. vol. ii. p. 305. 
1836. Cycadites, Buckl. Geol. & Miner. p. 496. 
1849. Echinost@es, Pomel, Amtlicher Bericht Aachen, 1847, p. 346. 
Trunk cylindrical, covered with the long permanent bases of the petioles. iWedullu entirely cellular, with 
Wood consisting of a cylinder of striated tissue everwhere penetrated with me- 
The names Mantellia and Cycudeoidea were published almost simultaneously and 
independently. The earliest date I can discover for Cycadeoidea is the abstract of Buck- 
land’s paper, published in the Philosophical Magazine for September 1828. The authori- 
tative abstract of the Geological Society has no date upon it. The name was adopted by 
Ruckland on the suggestion of R. Brown, who proposed it as an ordinal and not as a 
generic name. The paper was published in full, with four plates, in the Transactions of 
the Society, in 1829. On the first opportunity thereafter, in his Bridgewater Treatise, 
Buckland, at R. Brown’s suggestion, withdrew his ‘‘ provisional name,” and adopted that) 
of Cycadites, setting aside Brongniart’s McwzteZZia, because it had already been employed 
by Parkinson for a genus of sponges. This genus, however, has been rejected by subse- 
quent writers, as it joins together species which have no affinity, by characters that are 
merely accidental (Toulmin Smith). Muntellia was proposed in the early, systematic por- 
tion of the Prodrome.’ I n  the passage of his work through the press, Brongniart heard 
of Buckland’s Memoir, and referred to it in a note to the later, stratigraphical portioii 
(p. 199). He objects to  the name Cycudeoidea, and retains in the text the name he pro- 
posed in the earlier part of the volume. Were Buckland’s name unobjectionable, itj 
ought to be retained, because of its priority by a month or two ; but as it originated in 
an error, was withdrawn by its author, and is in itself, as Brongniart and others have 
stated, objectionable, it seems necessary to  reject it in favour of Mafitelliu. 
The remarkable stems of this genus have been fully investigated in the important 
memoir of Buckland, which owes much of its value to the assistance given to the author 
in his work by R. Brown. The fossils differ from Belztzettites in their form, as well as in 
the more distinctly rhomboidal petioles and the elongated secondary axis. They agree 
in the nature of the tissues and the method in which they are built up in the stem. Tho 
petioles are clothed with a dense ramenturn, and they have numerous axillary branches 
which bore small, simple, linear-lanceolate leaves. The branches, when fullgown, are 
broken off at the point where they leave the bases of the petioles. Sometimes they are 
numerous gum-canals. 
dullary rays. Fruits borne on secondary axes, generally protruding beyond the bases of the pctioles. 
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undeveloped, aillid still exist as unexpanded leaf-buds, terminating the shortened branch. 
These buds are composed of leaves, protected by a very denso and very abundant ramen- 
tum. The branches preciseiy agree with those in Benizettites, and have been, I have no 
doubt, like them, the supports of the organs of reproduction ; only the fruits, having been 
borne at the ends of elongated and consequently unprotected branches, have been broken 
off. 
Some stems have no lateral buds. These may have been male plants ; and their sta- 
ininal flowers were perhaps cones, produced at the termination of the main axis. 
While the bulbils observed in some living Cycadea enable us to understand the occur- 
rence of axillary appendages in the fossils, it must be remembered that the branches of 
BennettiteG are very different from them. These branches had a well-developed and 
regularly arranged woody system, and were permanent organs of the plant, being thus as 
different structurally as they were functionally from the deciduous bulbils of existing 
Cycads. 
They mere really cylin- 
drical, and may have attained a considerable height. Their flattened condition arises 
from the pressure of the superincumbent mass of rock on the earth or “ dirt ” bed in 
which they are preserved. 
NAKTELLIA NIDKFORMIS, Brongn. Prodr. pp. 96 and 199 (1828). 
1828. Cycadeoidea megalophylka, Buckland, Proc. Geol. Xoc. vol. i. p. 80; (1829) Trans. Geol. SOC. 
1834. Mantellia rnegalophylla, Bronii, Lethaea Geogn. vol. i. p. 227. 
1836. Cycadites megalophyllus, Buckl. Geol. 0 Mineral. p. 496, plate lx. 
1838. Zamites megalophyllus, Presl, Sternberg’s Flora der Vorwelt, p. 196. 
1842. Encephalurtos Bucklundiii, Miquel, Monogr. Cycad. p. 60. 
1849. Echinostipes nidqormis, Pomel, hmtlicher Bericht Aachen (1847), p. 346. 
Trunk cylindrical, permanent bases of the petioles large, lozenge-shaped, two to three 
inches broad, by one and a half deep, meshes in the woody cylinder small and 
scattered. 
It is generally found very much compressed 
and pressed out, showing a greater diameter and much less height than belonged to it. 
The apex of the stem being more perishable and longer exposed to the action of those 
changes which covered the Coniferous and Cycadean forest with a great thickness of 
sandstone, has disappeared, leaving a hollow in the flattened stem ; and this has suggested 
to the quarry-men the notion, universally entertained by them, that they are crows’ 
nests. 
Among the 
many stems which I have examined, I have seen only a small number with a few of 
them. 
From tlie “Dirt-bed ” in the Isle of Portland. [British, Jermyn-St., Geological-Soc., and other Museums.] 
The trunks of Mantellia have been described as spheroidal. 
(Tab. LXIII.  fig. 1.) 
ser. 2. vol. ii. p. 397, pls. 47, 48. 
This is the largest species of the genus. 
Axillary branches are not so frequent in this species as in the others. 
3%. IXTERNEDIA, sp. nov. 
Trunk cylindrical ; permanent bases of the petioles large, lozenge-shaped, an inch and a 
(Tab. LXIII. fig. 4 et 5. )  
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half to an inch and threc-quarters broad by three-quarters of an inch deep ; meshes 
of the w-oocly cylinder large, roundish, and frequcnt. 
The smaller, equal-sized petioles and the more slender trunk at once distinguish this 
I have seen only two specimens, and neither of them species from JK rzicZ~~%~~~zis.  
show any indications of secondary axes. 
From the “Dirt-bed” in the Isle of Portland. [British Museum.] 
M. MICROPHYLLA, Niq. Prodr. Syst. Cycad. p. 30. (Tab. LXIII. fig. 6.) 
1828. Cycudeoidea microphyllus, Buckl. Proc. Geol. SOC. vol. i. p. 80; (1829) Trans. Geol. SOC. ser. ii. 
Cycadites microphyllus, Buckl. Geol. & Miner. p. 426, pl. 61. 
Zumites microphyllus, Prcsl, in Sternberg, Flora der Vormelt, p. 196. 
Echinostipes microphyllus, Pomel, Amtl. Bericht Aachen, 1837, p. 346. 




Tmnk cylindrical ; permanent bases of the petioles small, lozenge-shaped, an inch broad 
Axillary 
branches abound in the stems. The description 1 have given of the branches in this genus 
is taken from specimens of this species. 
[British, J e rmpSt ree t ,  Geological-Society, mid 
other I\luseums.] 
31. PPGMBA, Carr. 
by three-eighths of an inch deep ; meshes in the woody circle numerous and small. 
This is the most abundant species in the c c  Dirt-bed ” of the Isle of Portland. 




Cycudeoidea pyymm,  L i d .  & Hutt. pl. 143. 
Zumitespyymceus, Morris, Ann. Mag. Nat. Hist. vol. vii. p. 116. 
Echinostipes pyymceus, Pomel, Amtl. Bericht Aachen, 1847, p. 347. 
Trunk small, subspherical ; bases of the petioles irregularly lozenge-shaped, three-eighths 
It was cut longitudinally, and 
showed that it mas composed of the bases of the petioles placed perpendicularly on a thick 
and solid centre. I have 
not been able to discover where this curious specimen is preserved ; it belonged to Miss 
Philpotts a t  the time it was figured by Lindley and Hutton. 
of an inch broad by one-eighth deep, widely separated by ramentum. 
A single specimen of this species has been found. 
It is described as having a tubercle or rudimentary branch. 
From the Lias of Lyme Regis. 
N. INCLUSA, sp. nov. 
Trunk small, cylindrical ; medulla abundant ; wood-cylinder slender ; cortical layer large, 
penetrated by numerous small, ascending, vascular bundles ; bases of the petioles 
regularly lozenge-shaped, three-eighths of an inch broad by a little more than an 
eighth deep ; secondary branches large ; fruit included in the bases of the petioles. 
This species has the cylindrical stem of Mantellia with the included fruits of Ben- 
From the Potton Sands, Cambridgeshire. 
(Tab. LXIII.  fig. 2 et 3.) 
nettites. 
[In the Collection of Wm. Reed, Esq., F.G.S., York.1 
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VIII.  RAUMERIA, Goppert. 
1844. R C I U I ? Z C ~ ~ U ,  GBpp. M’immer’s Flora von Schlcsien, vol. ii. p. 217; (1853) Denksclirift zur Feier 
Trunk cylindrical, densely covered with the bases of tlic fronds and with stipulEform scales. Scars of 
the petioles subrliomboidal, arranged quincuncially, and separated by the rhomboidal scars of the 
scales or stipules. 
This genus is based upon the fragments of two stems, which I should not hesitate to 
refer to Mantelliu, wereit not for the small stipulzform scars which are placed in quin- 
cuncial spirals among the large petiolar scars. They have the same form as the petiolar 
scars, and are made up of whitish parenchyma penetrated by gum-canals. The vascular 
tissue has disappeared. In the possession of these small scars they differ, as Goppert 
observes, from all known Cycads, recent or fossil. Both species have axillary branches, 
composed of small leaves grouped in a circular elliptical manner, and which are in sec- 
tion similar to the stipulzeform scars. The large scars figured in B. Beichenbnchiunu are 
formed by the decay of the axillary organ, which probably had the fruit buried in the 
bases of the petioles. Similar appearances may be seen in the drawing of Muntellia 
inclusa, in Plate LXIII. fig. 3, and in several specimens of Benwettites, in the collections 
of the British Museum and Geological Society. 
Goppert establishes a new tribe of C’ycadeg, under the name Filicoideg, for these two 
fossils, because of the separation of the petiolar cicatrices by the small interposed scars 
reminding him of the stems of ferns. There can be little doubt that they are near allies 
of the forms I have included in Bennettitee The discovery of more perfect specimens 
would enable us to understand the structure of their fruits and the nature of the stipulz- 
form appendages. The hope of this, however, is very small, as neither of the specimens 
was found i~ situ, and their age is consequently unknown; the one was found in the 
earth thrown out of a canal near Gleiwitz, and the other in a swamp near Wieliczka. 
von der Schles. Gesellsch. p. 259. 
R. SCEULTZIANA, Gopp. Wimmer’s Flora, vol. ii. p. 217 ; Denkschrift, p. 259, tab. vii. 
figs. 1-5, tab. viii. figs. 1-3. 
Cicatrices of the petioles transversely subrhomboidal, six lines broad and three to  four 
lines deep, lateral angles acute, superior and inferior obtuse ; scars of the stipulzeform 
scales subtrigonous, from two to two and a half lines broad, arranged quincuncially 
among the larger scars. 
Found in the Klodnitz canal, near Gleiwitz. 
R. REICHENBACHIBNA, Gopp. Wimmer’s Flora, vol. ii. p. 217; Denkschrift, p. 262, 
tab. viii. figs. 4-7, tab. ix. 
Cicatrices of the petioles trigonous, six to eight lines broad and six lines deep, angles 
obtuse ; scars of the stipulaeform scales small, subtrigonous, from one to one and a 
half line broad, arranged quincuncially among the large scars. 
Found in a swamp at Lednice, near Wieliczka, in 1753. 
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EXPLANATION O F  THE PLATES. 
All the figures half the size of nature, except when a portion is represented natural size for some special 
The proportion of each figure to purpose, or is greatly magnified, as in the case of microscopic sections. 
the original is in every case stated on the Plate. 
PLATE LIV. 
Fig. 1. Bucklandia anomala, Presl, from a specimen, found at Ausly near Cuckfield, in the Geological- 
Survey Museum, Jermyn Street. 
Fig. 2. Fragment of the same species, showing the triradiate scar sometimes shown on the cicatrix, 
from a specimen from Cuckfield, in the British Museum. 
Fig. 3. Stem of the same species, showing the indurated mucilage in the interspaces of the leaves on the 
upper part, and forming large drops in the lower half. The cast of the woody cylinder is seeu 
projecting from the lower part of the upper portion. From a specimen from Cuckfield, in the 
British Museum. 
Fig. 4. B. Mantellii, Carr., showing the scars of two series of spadices, scales, and true leaves, from a 
specimen fkom Cuckfield, in the British Museum. 
Fig. 5.  Seeds of Bucklandia from Cuckfield, in the British Museum, 
Fig. 6. Antheriferous cone of Bucklandia (?) found by S. R. Pattison, Esq., at  Hastings, in the British 
Museum. 
PLATE LV. 
Fig. 1. B. Milleriana, Carr., from a specimen found at Brora by the Rev. J. M. Joass, in the Museum at 
Fig. 2. Yatesia gracilis, Carr., from a specimen from Lyme Regis, in the British Museum. 
Fig. 3. Y. Morrisii, Cam. Showing the bases of the petioles, the thin layer of bark, and the cylinder of 
wood, from a specimen from Potton, in the Museum of the Royal Agricultural College, Ciren- 
cester. 
Dunrobin Castle. 
Fig. 4. A few scars of the same species; and 
Figs. 5 &; 6. Fragments showing the double cylinder of wood, the thin bark, and the bases of the petioles, 
Fig. 7. Y. crassa, Carr., from a specimen from Brora, in the Museum at Dunrobin Castle. 
Fig. 8. Y. Joassiana, Cam. Showing the ring of bract-scars, and the cicatrix of a peduncle, from a speci- 
Fig. 9. The other side of the same specimen, showing the markings of the wood-cylinder, and the scar 
from specimens from Potton, presented by Prof. T. Rupert Jones to the British Museum. 
men in Dunrobin-Castle Museum, found by the Rev. J. M. Joass at Brora. 
where the dichotomously divided half of the stem has been broken off. 
PLATE LVI. 
Fig. 1. Ettonia squamata, Carr., from a specimen found in the Isle of Wight, by Captain Ibbetson, in the 
Fig. 2. View of the base of the same specimen. 
Figs. 3 & 4. Bases of two petioles, showing the number and arrangement of the vascular bundles. 
Fig. 5. Section ofthe persistent base of a petiole, showing its form; the angle is more acute than it was 
Fig. 6. Section of several petioles on the edge of the specimen, greatly compressed. 
Museum of Practical Geology, Jermyn Street. 
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PLATE LVII. 
Longitudinal section of Hennettites Sazbyanus, Carr., shorn-ing the pith, wood cylinder, bark, bases 
of the leaves, and one fruit-cavity, from a specimen from Brook Point, in the British Museum. 
The external appearance of the broad surface of the same specimen. The bases of the pctioles 
form cavities, the network of ridgcs being composed of the dense ramentum. A cavity formed 
by a fruit is seen near the centre of the specimen. 
Transverse section of B. Saxbyanus, Carr., showing the pith, the woody cylinder broken by the 
meshes through which the vascular bundles to the petioles pass, the pith everywhere penetrated 
by the vascular bundles, and the rubbed bases of the petioles : from a specimcn from Brook Point, 
in the British Museum. 
Fragment of the same species, showing on the fractured surface the direction of the vascular 
bundles from the wood through the pith to the petioles. 
The origin of the vascular bundle at the base of the mesh on the inner surface of the moody 
cylinder. 
The form of the bundle as it leaves the moody cylinder. 
The bundle as it passes through the bark. 
The bundle broken up into smaller bundles in the petiole itself. 
PLATE LVIII. 
Transverse section of B. Gibsonianus, Carr., showing the pith, mood, bark, and bases of the leaves, 
with a longitudinal section of a fruiting branch. Sections of gum-canals are seen in the pe- 
tioles : frcm a specimen found by T. F. Gibson, Esq., at Luccomb Chine, in the British Museum. 
The 
transverse sections of the petioles are seen, with the number and arrangement of the vascular 
bundles. The upper central one is cut through 
the cushion which terminates the branch, and shows the whorls of leaves surrounding it. That 
in the centre of the figure is cut through the vascular cords ; while those on the right and left 
of the specimen are cut through the upper cellular and seed-bearing portion of the fruit. 
Longitudinal section of the same, perpendicular to the line forming the base of fig. 1. 
Four fruit-bearing branches are cut through. 
A portion of thc last section, the size of nature, containing two of the fruit-bearing branches. 
A portion of fig. 1 , showing the wood cylinder and two vascular bundles pairing off to the petioles. 
The portion of fig. 1 showing the longitudinal section of the fruit, the size of nature. The leaves 
at the side of the fruit are in  longitudinal section, and those at the apes in transverse, being 
imbricated over the fruit. 
PLATE LIX. Fruits of B. Gibsonianzu, Cam. 
& 2. Longitudinal and somewhat oblique sections towards the side of the fruit. The investing 
leaves are seen in transverse section at the base. The dark space within the leaves represents 
the fleshy substance of the fruit, which is largely developed above, but is also a very distinct 
structure along the sides and at the base of the fruit. 
Longitudinal section through the centre of the fruit, showing the cellular cushion and the othcr 
parts of the structure. 
& 5 .  Transverse sections, the first near the apex and the second towards the middle of the 
fruits. 
Section of a young seed, showing its coverings prolonged into a styliform tubular process, pene- 
trating the fleshy pericarp, and spreading on its surface as B dilated stigma-like disk. One of 
the adpresscd leaves is seen in transverse section, covering this disk. 
Section of a seed, showing thc two lagers of the coat, and the opening at the base for the 
entrance of the vascular cord, nliicli spreads out immediately on entering the seed. 
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Fig. 8. Section of a seed, shoving the two layers of the coat, and the delicate membrane investing the' 
nucleus (nucleus residuum membraniforme, Mipe l ) .  In  .the same figure there is a section 
through the walls of the coat, shoving the polygonal form of the cells of the inner indurated 
mall, and the elongated thin cells of the outer wall. 
Fig. 9. Section of a seed, showing the form of the cells of the albumen, and the position of the embryo. 
. PLATE LX. 
Figs. 1 & 2. Transverse and oblique sections of the vascular cords, showing the small bundle of scala- 
riform tissne in the centre, surrounded by, first, a layer of small delicate parenchyma which 
has generally disappeared, and, second, the thicker-walled and larger parenchyma of the 
bundle, the whole being covered by a membrane composed of a single series of small cells. 
All the cells of the cord are elongated, with blunt ends. The space between the cords is 
composed of small spherical cells, which increase in size towards the apex of the fruit. 
Pig. 3. The parenchyma from the side of the fruit, with its epidermis, composed of a double layer of cells, 
the inner one being sometimes folded into the substance of the fruit. 
Fig. 4. A portion of the cushion, showing one bundle of scalariform tissue passing through it, and the 
origin of the tissues connected with the cords. 
Fig. 5. The bundle of scalariform tissue seen in fig. 4, greatly magnified. 
Fig. 6. Transverse section of a leaf from the base of the fruit figured on Plate LIX. fig. 1. 
Fig. 7. Transverse section of a petiole, showing the arrangement of the vascular bundles, and the dense 
Pig. 8. Longitudinal section of a leaf from the margin of the fruit figured on Plate LIX. fig. 1, showiiig 
Fig. 9. Longitudinal section of a petiole with numerous gum-canals. 
Pig. 10. A cell from the leaf, fig. 8, greatly magnified, to show the scalariform markings on its walls. 
Fig. 11. Transverse section of the ramentum from the lower surface of the petiole. 
Fig. 12. Scalariform tissue of Bennettites Gibsonianus, Cam. 
Fig. 13. Disk-bearing tissue of Yatesia Morrisii, Carr. 
ramentum. 







PLATE LXI. Bennettites portlandicas, Carr. 
External aspect of the fossil: from a specimen in the Museum of the Geological Society of 
Transverse section, showing the pith, the slender wood cylinder, and the bark, with the permanent 
A portion of the fossil, showing several petioles and two fruit-branches, natural size. 
A portion of the cavity in the base of the specimen representing the wood cylinder. 
A fruit-bearing branch, with the petiole in whose axil it was borne, the size of nature. 
London. 
bases of the petioles. 
PLATE LXII. 
External ,aspect of I). Peachianus, Carr., from a specimen found on the beach at Helmsdale, by 
C. W. Peach, Esq., now in the British Museum. The specimen has been attacked by species 
of Pholas, and by Leucodore ciliatus, Johnst. The bases of the petioles have resisted the action 
of this little annelid, which has everywhere attacked the interspaces originally filled by the 
ramentum. A few small fruit-bearing branches occur scattered over the surface of the spe- 
cimen. It should be stated that the surface towards the name in the plate is the upper 
portion of the stem. 
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' Fig. 2 .  Transverse section of thc same specimen, showing the pith, the ivood cylinder, the bark, and the 
bases of the petioles. 
PLATE LXIII. 
Fig. 1. Cylindrical specimen of Muntelliu nidijormis, Brongn. From a specimen from the Isle of Port- 
land, in the British Muscum. In the upper portion of thc specimcn the wood cylinder is shown, 
and the large meshes in it through which the vascular bundles passed. 
Fig. 2. The upper surface of M. inclusu, Carr., showing the pith, the size and position of the wood 
cylinder, which has perished, the pith everywhere penetrated by the ascending vascular bundles 
belonging to the petioles, and the petioles. The specimcn was found at Potton, Cambridge- 
shire, and is in the collection of W. Reed, Esq., F.G.S., York. 
Fig. 3. Outer surface of the same specimen, showing several cavities where fruiting branches were borne. 
Fig. 4. Several petioles of M. intermedia, Carr., from a specimen from the Isle of Portland, in the British 
Fig. 5. Portion of the wood cylinder of the same species, showing the number and size of the meshes. 
Fig. 6. Several petioles of M. microphyllu, Miq., from a specimen from the Isle of Portland, in the 
Museum. 
From a specimen from the Isle of Portland, in the British Museum. 
British Museum. 
P 0 S T  S C R I P T .  
THROUGH the kindness of Principal Dawson I have seen a photograph of one of the 
Cycadean stems found by P. Tyson, Esq., in Maryland, referred to on p. 679. The speci- 
men from which it was taken was fifteen inches in height. It is obviously a species of 
Bennettites, with smaller leaf-scars than those in B. Xaxbyaizus. Numerous axillary 
branches are seen, some of which are hollow in the centre from the fruits having 
perished. Dr. Dawson informs me that Mr. Tyson regards the beds in which he obtained 
the specimens as most probably of Wealden age. 










